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PREFT AR E N LET
Modern Phonetics and Historical Linguistics

FLILF

P SEAE 5 RS — R R
WE S W BRI A N . A
— BRI TR IR AR R . R
%R, 1 R % %% (historical
phonology) EZMFFIE S MRS, 8
TR TR Y R S N TR () 0 &
KEAFE SR AP, P&
(ARS8 77 15 BT TR IR O AR,
A FOEE ) AR, R R
TR AR KA R AN [7) 0k I 0 = i R
B EARI LR, AR A R T
A EE R, [ R s A i e
B 5 A D E R I R R, Rl R AT
B TERES R R, WEOE S N AR
&S KE ARR TR i s A 8

1. BREFETRRIB T

A RHERR IR R, B KRR
H AR IR T R, TEiR e
SO HTI T, AR MR T, XL
W7 AR RO R & T T R S R
R AR BEHLRE M AARE , (01 2 2% IFFUM
i Ge ¥ 7 I i E AR Ak . IFFE4
W, R AR SR N R
oo RS BEWRELY AER AU
BRI  WFFOEHED, EAATTRE
X T (14 O AR A R AR Al B R 1 A
B, ROUE S AR R P A B I, A
SR B (naturalness) Fl % i [¥] A
(universal) , IXHLATAF NATRERS 5 4F (1) fiF
RPN

FEXF VB IR 75 22T R B, AR
S FE R FE 50 L 5 (1 oo 7 s 4R 3l A

S
A AREIRZ, J MK, R

S By

EN=EE]

RIS AL KA 985 F I H U I T
ZREHII” B
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GAE T SIS RORR R A 1Y) AR
(intrinsic pitch) 7o %l e IRIXFh I 5T e fif
FE A [ 1)l 2 % i B G 2 TR AL R A TR
R DAEGE A, T i) 7 A 8 1k
OIS, AN R IS AT P E A, (HAT
RIS o 10 AE (R vy 5 0 B 4
CORKEE R, HAEH, MIES N A
B AR 7R REXT N i, R R AR
W, AH LR BT AR R, g
HATILE RN IR . AT, i
ZHEHRKENE S, AN, H22
T AR AL I — 2 B R T LR s 1
PRI, EEREARCN “IBUR7, BARIX R
BB R A AT IR 5 5 7 S, {HAEX
SIAS B OB T S e, B
L[ 2 X G AR R R R
WA VIR R o XA 18 BT 255 (1) 257 A
A2 BN ALY, fE AL T XA
BRI G, AT AT RERE I AR
B AR, T AN AR T RN R A
ft,

WEFE RV 2B T I — A R, E
i 08 FH i 5 ) 1R s A LR ] SRl 'S, AR AR
S MR FE R S R T Y SR M O P, AR A
RIA AR SEIRIE Ko BRI, b I
S R IE T ORE, TS AR EEZELE
T AR BN, MR M A R
K ZER o Wk FEHAE—LETE 5 (13 1R &
A P s IR SR IC A, (AT G 5 R I
h BB, W TR AR T Rl ] AR IUA R
SRR P WRABRE P o MR ZE S E T T TR A R A
SIRATI, MIARIRKH . Fiok, MRIEE
T FE S AT AR RN P A I — Bedie 3l i HL
P -9/ S SRN i UL 237 X VI I B LR 0 V7 S
Aif T W ZE 25 (1 1 B AN K TR A, I H i 6
WEFES I T RE, LI RN A |,
EATEAS R —MEF &, Frel, WEE
Brgrbn (P10, Pz e & LA



BLLY 1 I T 15 o N P = VA S D S
AL AN AL A R AR AR, (H e AT 3L
B AN AR S AT AR T
SEANIA ) o Mo T A0 2 1 R el T R A 2R A
225, LU E0S PG, WHmes GF
kg, 199D, WA RESEE TS

TEDGEIE 2R, 2 25805 H R 2 2 4l
B RE, A D BRI S RORE R RS
A A2, DB SRRk o o (R 1 400
B R IR S A P BE B D
T IS T R R U A AN 2 A
A DL B0 0 R BRI I T R .
T 7 3ok o AN — AN 2 v T
SETESRFE RIS R R o o, B S
HRIERBE/pt/, FRKFILERWNIES, X
PR IE T A bt — AR T 2E 5, W2
T B BEL B 575 — AN 5 1R B FELRS o 4 iy T 288
TANZES (4L, 1991), PN ZE RN
BURIE R A S e b @ — AN E
(180 J R 2 B T 5 iR e Ry o i A
S S BRI PR T T U I A B )
(1), 3 FIB ZE v (1) X FE 5 e B, # LA
) (R AR o AR A — AN FE S I BRBH 99 4L
AR AR RT, JLBRBE O 2 R DO Py
ET , BIRRAFAE, DA A IX A ZE B 0B
FIRI DT R 2 BEAE B — Nk P S B, DAL,
T T A A2 T IE PR DX PR AIE

DA _F 33 JUAM B 7 S 1 0 5 1R A2 4k
SRR AR LI, IR A B 2 2
AR, AFARE PR B AN R &5 S B R AR 4L
7 [T 1) 5 5 27 A5 5 229 2 EE
EE RSB, 1 BN 5 TR
ANABARA>, B2 H A 3RA D DORIE R 5 15
AR BRI Z) T AR I ARAE, (2EE
T EBLRIZI AT TT, XD TS IR
HEEE S, AR, MBI R AR [R)E 2
TERETEA ) T — Ky s 1, A
B E A S ME SIS AR R HIZ A B AR
T B X Y00 ) Sk v 2 R SR S 2

WRRERE MO 2 KR, T B 3 SR
SRR IS )
2. EEFEMER
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v

5 8 (1) T8 o 2 B HE B 15 4 1T
B o ORI LR A7)
G S ANR S 4507 kA S o flia e KR
THBAL RS ITVESE T RS o X MHE
IR HE ST TS — RGO S AL
ST R R S TR & 2 RS (EGE &
PEIRHERE, MR BRI TR E & 1
CEP AL, DR W] DARR Ay ot R v
(articulatory phonetics).

M AL A HAEACTT 4R, UCLA AEST
N G IFRR R 5 K AR B RET, Horb
X B 2y BORTE: 5 AT T HESE, B T F
% R ( Ladefoged P, 1973 and 1988;
Ladefoged P, et al, 1987; Anthony T. et al ,1987;
Cao Jianfen et al. 1992; Kirk P.L. et al, 1984;
Kirk P.L.et al, 1984; Thongkum T. L., 1987,
JNTUTAEAR, L 27t 0] o B 1) B
5 N IR R S R B HEAT T EL IR N TR A
JU (B4, 1990; #41)e4%, 1990; HFf
A%, 19925 fLYLF, 1992, 1996, 1997a Fi
1997b;  WASHGYE, 1997). XiE kAR
(I FAE AT R 3= T 6 18 & D Re 1
W, B R A RBRAR A LA F 7 2
a3, Wi BA NS DI6E, H WK
PR IEH IR (modal voice) v AR EF
(breathy voice) . 5% (pressed voice) .
i (creaky voice) « "l (vocal fry)
A AR SERR BT A IS v] LUK IR HEA TR
B RAWATHE, PRSP 2 R
R INTE R 7 ST (1) A BRI U
A2 BL B FR A RO R %
phonetics) .

Bl 8 o 22 BT 90 7 R IR O OGS 5
FHZIEFRA R, H2 R T IS
R, 535k, BEERFAEORIERE, Rl
HiG ARV EE S R R, AT
IR W ARAT AN I T, R
AT RN 583

MARE b, B AR 0] BLoy o A iE S
BRI BRSBTS I Y T
Tk (articulation) F1 7 (phonation).
A b, EE AR A A B v
AT AR A AN A, e g
D A 2) ALy, FiE AR A R

(phonation



B T S
p

s(n)=> as(n—k)+Gu(n)
k=1

DL b2 0y D7 R ST o5 V7 2 I A
Mg, s(n) B RS, u(n) EsUin
5%, G RWAHSH, {a, JIEMIRAK, K
S SRR . 5 25 1K A4 BE T 7 2 TR
SR, PRI RT I TR A, P NG
SRR TR, WIS IS FhiE S A, X
T2 AT ¥ 5 2 7 S W
B HE SRV 55 £ 2 B LA 7 2 A 45
R, BT IARLY, B, KiE
N BARHERL G b R A CRET W
AN BRI ), 7EIXPEIIIESE N, G
B AR R F R T L 45 )
Re, Lo, TR P I UATX
S, R P P P R, 7 R
R R R 4 0o e S A X
NPRVRHEAE N, B I KRR 5 0 2L
FRASL A (FLITF, 2001)

13 M 5 S T S I S A A, T
AR S S BRI DR R 5 B2
A B I A A2 T 17 ¥ 35 2 1 35 22 W1
AR o LLOUHTE RS 09 B 1 A
{61, 7 R 5 B A B ) O AR 2E 5
JRAA R, TG I TT I BER /NI 5 3 —
SEIKISE 2R, W5 1R ORI 75 R P I A 35
e F, T AR R AR G I B2 )56 &
WA /> o [ 3eE SR AT &5 12 B AT L
I 7 S 55 AR R 5 SR 5 () P9 E LA
WAAR IR o P 1K) 230 L RV 5 1 P9 7 5 0
HRER, TF RN 5 & AR
110 P9 75 L O, IR R TR A
[ 5% 2 AT L JIT G 5 2% 75 2 R4 ) N 7 5 A
B, TOE TF IR/ 9785 L i 75 18 PR 10 M
BRI S 2 ML B Al ] SR A2 BRI
PRI, SR ONBITFEIE 5 1 P 7 2 B LSRR g a7
SR IV T AR, X TR 7 R
HAAT E L PR X

=}

3. XBIMFFEER

D PR AR BEAR R BT 3 24 1A
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T oY, TR R R I TS b
T3 10 R RURE AN [) 2R i 2 I iR
T i o AE DR A PERFAE I 7 VBRI
I R AT P I e EE LRI, T
FEEE ST P DX R AIE 19 HE (Jakobson, R.
and Halle, M. 1956.). —jedt - R¥5AH
F X950 P e 4E 7 . - ( Chomsky, N, and
Halle, M. 1968. ). J34k, XOPERFIER i
ST BRI SR AN L 4

FH DR P AR A 1 7 R A 9 5 A i A
BB B R A DX I VERAAE, SR A
(R0 B AR AR DL TR 'S o 757 R %
W5, WU R DO PERRAE b, B
FHRARVERFE, SR NTE S 2250 0 A7 B2k
BEE A, FRRVERHIEZ IR EZRA
nyaRb g, DR A RO R E B 2
AN BB ff i 5 IS Pl 3 18 I o AR 0 1) 761
29, B, B2 B X FE ot/ ARk /wt /B,
B A p n DA DO MR AR 4 5 kil 12k
(R RRRARFAIE , B v LA S A /p/ (R S AL
RITCErE, 302 DR R i A2 44 75 2 R AR R A
5, JaH R AR S, AT E
T (1 S R 2 B T B LR U ) oV A
(transition) FAF#L (locus), WK AT
A RHEA S e A, IX PR RhRRAE AR A]
DASE DX AR 0[] B ] DA A B e o Ak
FRAIE, TE 5 70 S AR I R b S DO MR AR
(IR, BED P N —FRF AR R 7% 2] 5 —Fif
FRAIE b, 10— FMRRAE A 2% AR PRI JS mT L
We LR e PRI PR IE B AT R R 1R 1 Joe,
1M 2 AR PR IE B AT A 2 R Joe, XA Joie
IR T B S AR LT, AT RRAE TR S 1A
WAFST o

FEDT LB E T, Th S 2
SCERATT S IAPRE, AR S5 00T 2 BT
R B A LS, Ll 4 2 5 AN S EAE
— AR, NI DORIER K e B, e
B A BRI AR b 2R A AR K A
Mo MIBF2FRI SIE A Z M, —HX 5
PERFIE RIS AR PERFAE MR DX P R AR 2%
RVERFIE AR BRI 200, BRR Fo ] DO
AT G B IF, TR FA e ket
B X LR E R SEBR TR B o AT A AR T T
St — SR T, BEETE S S S



JRBRN H A 5E, DU S AP Xt
S IO TUCE B 2 K DTk

S7L

H

N

4. FhL S HBE IR BE S ¥

FUFH B ) PR AL (0 PRSI 9048 35 1 AR
A RREE AR R IO ROW AT, [RIFE R T
DA A8 2 W ) 1 B SR, i, sy i
PRSI fHE (William S-Y Wang,
1991), AV B O iz N A1 2
B UE, HH BRI 5 P 0 R
P B AH IR PR 2 o AR SCHR ()35 S 1R BT
JEFRAERE, BRERE I, S e HoE
(PRI AT P X B AN P BE L 5 R)
VRS R (1) S8 RN T 5t BEAS 2 AL 1) 55 B
i, F X RO B AN R (3 5 B
B AR, v LG S s (i
ZRFERIARAE L. W BRI ERE,
B AL S SR B TR S A BRI RE I
LY N

AV 1R B T DL AR 5 A R L
SRS, CAMGE A, E N REAE TS
HERRA, TR AT SHER,
A S WA TR, S50 BRI SC
BRAS T ST IRRZE, Sk, A —
G 10 52 A 75 R LR ST SOk ok
Z, Wkt WXLkl HE, R
FEREZ A D (1), 7858 A B b B —
s, I X 2R A R
L, B AR, T R I S
B TR 2 P EU R R ], B 238 AL B
IR MAZFRIhfE B&, SN Rt
BB > 2 A bR i s, A B
WA RS BT LU LEER(E (bit) Ktk
WA — e A i, Eedn 2000 EAE N
WA KL, BEE - HAR EOEAH [R5 A A
IR, & B b 2 S EUTR TE B
i, AEAChrr=E W, HAARISAL RS L,
— B BT F RS AL AR TR
JEAER G R ATLLE, RhiE
REWE D> 25 3 85UR] S 39 0, [R5 i) 34 n i A
A GEE LSRRI 4. B
I, AL R G TUAR FER AN S I TCAR
A S T HFE S S R 8 12
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NG RENEr l wi = E VAT FER VAIE
AN F AT F WA, N EE S
IR BLAS O 0 37 (RIS 5 vh A RE Y
BRI, R AR AN, A S BT [ s
REANFIEE IRG DUAE Bt 5 805 & L
IR 2D, K PR IS AN TR =S8
AN AT AN, TS AL 0 SR AL
EICARFEAR, 8 AR R v 7 5 i R
Bl O AR JRE e PR ] A ()5 ] PR AL R gl
%, mUEATEUE S SRS
PR 45 R MUAN [ 2 I FR 0 A% 2 IS M8 5 F) 22
WHEVIMRR « (ERFFE T ) s AR
R DN (IES A N T a R ARSI LT
FRATANHME T HH 5 57 28 00 (1 8 ) 0 0 1 i
AARKZESE, B, DA g
W, FEEALIZ L LLAAHIT, (H G L&)
AR ZE A o DU T (1 7 8 BERIC A
TR A BT, SR AN
o DA FH R BERSINC R 19 36 b P ) 1
25 Fr ELER BN, 7 8t m LAAR B R AN (7] 1 £
H o IR O a5 AN G B AN D BATT3R
BT M S SR AR 0 3
A%,

5. GWiE
H. A< &b

W AU A REARRE I S R A
lF) LA — AN o R AR LR DR
(Kl AT P RRAN IO A, FlA R i
HFEAERRRAN, 7 MU HEE AR
A AR BEIE AR . A A AN
(R EALTE P WA O = | PRV O SR C )
AN, FATTAT LAUIT 5 A ORI
WIAEAT TR TREE ST, NI KR
HAL, EEEEFIS, 5Hh, EEEN
TR, SRS RIS . (HAE
T ) ¥ 5 S AR S AP, i R e it
VT UE B R R A ) A AR R AN
X, Sl A B R T R AW IR
PEEHERR BT TT B R BRI, FRATTN A% 5N
VE R 1)1 55 22 T S AR, A DURE 1Y

bR Z AR R R B RO (0 B AT BT 51— i
— AN ETE R T ST, AR T T
S5 EATHEC AT K T I
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UAHG . 48, 1997, = FE IS R
RIPETF s, SRANEVITT, DU RHAR.
BEPAE, AR, 1990, fRIEMIE S FHFAE
g, RIBEESC, 2 .

bR, B A, 1992, ZEAIESM/RIECT
PR, RBEESC, 1.

FLYLF, 1991, 38 58 vE XU & 75 BRI 75 2k
B, WEEH, A 2 s

FLILF, 1993, BB MUL W A AT, RIK
W 1.

FLILY-, 1996, WG JEih A A R AU 22 At
B, REESC, % 1.
FLIL, 1997b, it il 3R TEAL B0 ¥ (75 2
GU, BRAMERTST, DU R A
FLILF, 1997c, i 4 i g 5 7 %
ERGE SR, = R AL
FLYLF, 2001, CIRTESAAD, HHREGHT K
PR

g, UARHE, 1990, ZEE I FIE TR
R - Ui SR AR, TP R R B
FAk, H5W1, 70-74 1L,

Wrgik, LITF, 1991, BRI iG G #
RERRAT SR OC R, RBTE S, 4 2 W,
Anthony Traill and Michel Jachson, 1987.
Speaker variation and phonation types in

.
3

22X T 2
=]

K

WL,

Tsonga nasals, UCLA Working Papers in
Phonetics 67, June.
Cao Jianfen and Maddieson . 1992, “An
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Chinese”, Journal of Phonetics, 20, 77-92.
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types in a natural language, UCLA Working
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TE 2 T BF U A () — LE B 20 )
Fundamental Issues in Phonetic Field Investigation

FLLF

HCRE: A SCMMEG B E R &
RERGIIATENE 1k 5 A R T
AP I AR IR F ) LAy DX FH O
AMFATIE H RN T HCREE B
MRLF 8, A AT IRV T 5 o B A
i FEIR AT E R

SH. 2
Fa=

R B, .
1. 515

A2 FH B 2 R 5 o R A AT R
ZILFZ AL, HXAH AR BTN
P 7t R A, R ok
R, SRJECSAICRNEYE . fETE S A Y
WA PR S R R EEE, &5 R B,
TSR IR 5 AR AR AR & & R B8
fith, WRE RAFEAE Y, SHBSE ]
S ORI B R T R E, (RAE A gl
) VB I S R S S R AN E, mLL
Woh, EFFHRAE SRR
FEE AT o T 527 10 P T U 7 T o5 2 A
T ISR bR O T, AHSTCVR M B 15 5 2%
HH B U AT () At o T 1) 8 5 2 (0 T 2t
U, R RO ROR UL, T A TR
e oF P A I SEat, W RBAHE S
FIHEAE, AR RERHTIE S AE 0 AT TR
S E AT E R TE SISO S, S E A
E4f T MRIFSERE, R E S e
ST THRP A, AT T AW 5 R
w, pER SRR RGN EERE T
ARG R A B R 5 R ALY
WAER SR T — R A REE 5 A5, 1X
A S VB A E RN U 2 FH Y O A 3
filhe 7RV S FWETUMIEAE b, BE EETN
R0 SR S R SR T
AR VB S A DA O I

ARSI FAF R P AL S R B I DU
PR A2 (G587 %)
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BOGHATHE— PRI, R REE 5 5
W), 70T 2 R 5 I I R T AR LF
WEFELAG, TS 2 ] UK IR 5 ™
JEEITE S A5 TR EDW LS. AR
EE OIS T LR, Ik,
T 2F IS 2 (linguistic phonetics) %1%
BRI SEREE T,  TIXFRIE I S AR 55 24 00T
FUNHEA . DG RN “AB S0 & 2210 A
BRPE” “ B0 RAERIAHENE” “ D1 LiES
R T RN AN R I
JUAN T3 THI AR 1R T8 27 HE T 0 A 110 it 2 12
i

2. fLGEF IR

MGt oA B 15 VA T2 2L AR i
R R B AR g 1 LKW S 3 1Y)
gk, BT XLERESRIE T, EE & FAEIT
IFAEAE S L — L8, B0, e 55 H
SPUR A, W o R B L S T
ANHE, I I F BVE R L, —
B A SO R R A 2k
I RES PR AERR L, (HSERr BRI 2 Ak
IR A AL, X — FAE TSR
PR S NAN LRI, BAVFIIE
A LA B A TFIIANR, o BT
AR RRTER, & T200 A R BHADTIT
(RO, AATTRE 7 8 AR TN A 2 — S0,
TR BRI F . R, W RS
ANREHRYE, ZLL “H A7 ORI ,
A7 H AW AR Lo, DUR RS> VO R
WAy, R EAT R — A
B, W R BIESANE SRR, N TR
EAAARIIVEE, BARIXPIAS SR A
AR E B EZE RO, (X REEE K
VXA TR T WAE. Xn, e
BRI RIS N, AR PSRRI 2
T A SOR BB ARAE A, 30 P AT
BRE R RIA G AL IIRE, DA
FERANNENS, BT AR 8 XA A 2R A



BB (FLILF, 2001). X Fh LA IR %
K1y, i, BEE A B85 () N AE WU 4 fl
POESEG I, TERBTFmESRY, X
b BRI 28 GER 8 5 B 1) 5 Mt 4 iy
HH: AN B DN (1) — RHERSE, AT J 4,
— AR NRME S 2 — Rl A E T AN BRI
P, X2 RO REE &7 2R Z00 T 3 R4 1)
M2y, PR ARERIRIER, HARIE S ¥
FREE 2 F W0 S EE ) . AR
W 3590 55 18 5 S AE 5 T i B Ay
i, AHIE S TT DUR H AR G0 & 2 B R
VRAE VB 2 T 2 P B B AN R

3. EALRG A Pk

FEVE S FEAC T, RNE S S PRI
FEEALE IS, XA R R R A
T X B AL 2% (phonemics) (A&,
FEEAN, 1965; AiitdiE/R4E, 1980; FEJLFF,
1986, 1X H [A) g L D i AE T8 2
T TS SRR R, i A
FEEE LK R, B, MBS EE AL
B AT =R VL Y SN A e e he =R 0Y)
SR S RAGE N, BRNE T 2 F AR
TS W E, HEERE, CUF P4
NEE: 1) Xk 2) Ak 3) H
s 4GPk, AEIXPUS RN, “Xiar
PE” AR, “HIBPE” SHES AEITIR R
Mgy, AN “ETEE” K& HAME” T
SE, J5 W S VB 2B S (0 S R A K o

HEATVE S 2 0 NP A A, — A e
T 1) WA HARE S Bd BRI
FHOCHIFTT, 1 e v 40 55 24 il i 1
KA TAER S KIRE, (HXHE S 1 SL b 4R
S PR, BEAE U A R A 2R
FERORAC T AT S 7 A0 B, X 32 e
VB BRI Rt S b, 5 R 7 06 R s gk e
PASGTE B F RS E S %o, BT 3635 1A
KmE. 2) WRCHHRESOIHEE
BRI SCHIET (BE A & R0
P 5B I AR B
), T SN I VB T A A R FE [ D gk
ATRN GBS BT FIWE ST, 41 B4R i%E 5
(I8 & 2R 40 LA S RRAS B 32 03 A7 2 IR %
FRo RMRIXFE, 6B TS 1 I
PR, G R A AR A R A

7/88

W SRR AR5 2006

DRI A A 1R 22 T 1R SE B 1 DA 8 o A B
rh S R s Bl 2N B A R G b A P
T o B, EEA R AR A AR R
THAZIN B O HbsiE S rEEfA T4
THIBCSZH T i

TEVE S 2A AT, S B S T 7]
B IE S A R A H B, AR
SEANE AN LA RS A RIS T . AR
Fr %, ARSI H T2, S0 b B
A LZAENE GROGHE, 1934), totun, HRE
AEFRf SR, EE R A R, AT DA Ak
PERCH AN A DY EG S AN . e
FEABUPE J5i ), ] DA EE RS S /SR an SR
FELGEEIRN], ] DSBS AN AL
T HAME . ZBFPE ALY i LA 2 pk DY
AL o P LUE Y, B R i
FEE IR T — AR R S, (HE R
AN, AR S AR e A R T
HAGWERARLW, BAEEFIEX
fI7ENE? FETE & F MR, et
TSR AR B R 22 S, AT E A
KR A3 B 2E TR AL T IX A B 7ERRh
R B, W AZ AR AE RN P 22
(1 ERAE OV S AN S A . 7R R
B RZ 7 E S A A, e AR 1
T RO BRI, LEX AN
B, —FEEEO S MENRENZAG—
Pl G B, AR Z R AR B
gE LR, S0 E PR R A ST A
AR, AR S F B SERY, T
VB B2 HE S0 AT LA by 5 A6 2 1 3 e i
fitth, 3K R AE T I FE R O A b 204y
THAE.
4, P R S

TEVE 2 AP A b, AWy T
ATy, — AR, AR REN,
XA 7 T AR AR BT g S0 5 24 R At
WO . AEIETRIIE N 7T, SRkt
AL VB R 2T © E E T
IR 2, AR Nt & T (IR %,
WRIX T T TSR B>, SRR /D,
EIR RN N AR R e, TR A0 o i 5 S A
IRMEGRUEASTAT R T LI P AN 7 T AT — A2

g



DUBEVE T 75 P 1) R G R ok
PR REYIRR, B, BEALEESY
WFF R AT 2R G0 b S A 75 1 28 456 1) 45 ol
TEOURIE T, gl D 25O [T S 55 4 I
FERbARIET, B, LERFRCBUE TS R
RTINS, B R B
WRS; WU G5 R RGNS
SIS, P S R SR IR K ILA G
FEREFURRE 75 1 (PR, B % R8T
W R BIRERS, HNAAEFERER, AAm
REARAIE 75 1 2R GORURUS 15 AR 1 28 46 (17 4 T 1
AZTHIB. 558, 0P E S F R
W RATEREE A Y RO (E e,
2002), {5 )7 AR, Y HUS Y A
(1), X T I o L, B anfET
S BT LA R SR TG S I 20 FR I
PE A e e AR YT (3K 5, 1990),
HEHET ZAoeS il _ By 8, 4R
SEEIFLIEM B Ao s B S .

FEWVRIIE N DT T, 52 5 2 B St
wAREEE ., T, EILRETE, AT
FEUE AN R A 1T DA s e 1 5 sk AR i
AW, AR IS, FEE AT
FURE N 5 THI At B2 1 g S 5 2 s
Bian, FATLE A A53%E BB 22 & [ i &
B, 60 % UL A ST NI B R LR R TR
T AR, T30 2 AR AR N I S
AR O R, AR F,
WRAE B 2T A A e R M, 7
TERE R B N T E i B Al K e
s QR TE S AERE TR H R SIS, Ak
AT DL B ST 75 RERR D I AR R NAE O R
N BEPIE AR, X R s R A
212 N jEBE, 77 AN RE OB s 555, 2002),
B2 TIAGEE TS, RERIEE TSR
WA, KEMEL/INIANEL (R
PLEgw, 2001), A 75 I A BTSSR
O AR RS R B T S A A A R D
W Z, HAFW, 1TLLE HE P 52
(S HELL R IR A SRt . B2, T
SiE A DU R S A
B B A

5. FH TR0 LR B
W MR A, DB P
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RS, 7 I 32 BT N IR it Aol
2RGS0, 75 2 IR AR Ay
PEESANRILHW, AHAREE. HEr
AR S YRR 2 A — 2 KR, H
KPR RARR LML R, BIifA T4
7 P 7 5 SR R PR, a1 v [ 7 2% PR I
B, TRENRAL S 57 TR LA
ST ORI, TIERARAL S 5T BRT A
() BE RSN 5 2 (A R DG R b, I KAE TS
B AT R R R .
JEANSERE B KB TS 22 I, W LAR
MV 2 AR E L PE S, e T PR
W E IR AT, BT DR S .
T A AN SR e — N
2 ) O 0 T2 P )

AR DORE PRI, A e 98 R
Ty, SECETRHKARRL, XTI Ly
(1055 AR AR AR AE A 1K, XA S
BN 2 S 80 IR, JRARE
B F IS C S Ry R, TR AN
I P 0 5 2 1 AN [) £ 7 8 0 1 AR 1E
W, AEIXFPE LA 7S 2 B AT S T )
iff 72 RO S R AF A R b 2 AERIE I P I
o X FE I DL, Wri B —AN P
(PR, AR R R it e A B2 4T B i 2R
A B BE ] CAWT S T R AR, (EATR
THHIAFAS K o IXLET G 1) H I A 2 1
BAG, —AN PRSI, &K
K, RUMEILIZRAE R T2 MisE, A
—SE AR B, I DR A A 2R 1 A
RN AR, ARSI, R
MIARIRR, AH TR RO, It
WP R] . ¥5 R B 75 BN I 5 THE A
V%, tn, FE3% VOT MIEEN. Jos AN
G B2, WEIEEFRT LA,
SRR B 2 F UG 5 2 T PO £ () Rl
BER

6. 4iAiE

TEE A TH B A S TR AR i A,
CW R TV 2 LA DR S AR 18 )
B, DARTE S 2R AN SCFR, KR
T ASREBLE SR T, i, 7o, B2
O, FIE LRSS, [FINAR AR T I
EHSCERO B FEERT, TR T B IE



MHRA R, NIRRT S 4R T8
HIHE A, AR B EIE e DU TR
PIEE TR ARG AR ANE S ATV 2
W EIE AR, H R — e EHA R
EBRR AT BB R, @, LW
W ANBAERI, AN A EE =R
A S, AR AT AIE X I AME 21
AR, BR HATEAS KIS 20 A
2, AHHSSIERAT E NS I ZRe e W &
WEHIRES), ML Nl RE—3EF#ANG
FEBCTE TR 220 o IK TR E AR A5
PIRURE, IXIF T — HRESEME, 7EAME)
BT A R RS bR X, TR
WS Te T 0 B R A4 AR Fm AN W
HUEAT B A 10 R 3E 5 R 22
FEGL MR TE TN, Bt AL
SRR, AL UGN A BT U
Wis, AR, S E TR 4
s RV B BRI S R DA
DIfEMEAZREFEYR (FMRD) FH T8-3B R i
AT R, D DB B I A PSR
Fr OB SRR AL T BRI 7, R
FENT R S AL 2 B AR R B T IR AK
OB S NS =S LR R =S Sl N O
SRS, R, B F R A 22 IE AR
JSCA GBI T — AN A i o), IX L
RIEB o 88 “iEE HERA 7 75
PR ILAE D) SEAE 5 28 9 2 B2 T Sk
T 5 SRR EEA TR AR B9, B
B R R, B IR R B AR
(naturalness) Fl i Cuniversal) 2Bk
R A, T S T AR 2 Ok e T A
B PN AE S MR AR (PR 1, AR EAS
AR B I B (1) AR 7, iU
E AR, X LR [ T I O A
PR TR P B O B S A
W, A IRALE Rl E A, %A
X7 PRI, T AR MR A b R J R
A, i, RIS A RESU R RN, A4
2 IR A0 S5 ) T S AR A S 7 R R R 22 4K
P, AR BT B R A SO A
RN, XA A A IR A
ERESE I RI2EMLs e, B, HAFFERE
TV R A S AR S ), A
REA R 2 BT A I e, A HESh T &2
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RIS o

U E DB R E F A EABY AWHE
ARTT U A B H A i 88 H i o

YOI TR ALK P SR S T A
M) TE S WSSt oT, A RBER
RIER KK

VORI PURE F R I AN R
Yk, ReHEE— L, RTEs
HE T 6 N2 IR AT T IS

S R :

AR /R 15, (1985) (IEF ), /45 ENT,
Jent, 87 W

sk B., A G. L., (1965) (i54y
FTEWELy, w4 EntitE, dbnts

IR, MR, (2002) (JRiE 75
wy, R RAL, Jb5t.

FEYHE C. F., (1986/1987) (IARIE =%
Y CEV R, dEnURZ A, dbnt.
i34, (2001) G222 sy, H
RO AL, 2SI, 5-38 T,

T3k, fLIL, (1990) “Jik& i B4 1K) in)
LY BT, CREIESCY, 28 2 31, 71 1,
FLITF, (2001) il A ), Hr o RgR
HRAE, dbst.

F476, (2002) (F 4 ICHEFFBSCEED, #
SCENRE, bt

B TCAT, (1985) “ AL AR VLM £ BT
(1934)” CGRAICAETR 5 2718 3CEE ), RIS5ENH
T, dbnts

bR KEdR LR EES HUER O
Email: jpkong@pku.edu.cn
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M IERTE S E B T e I ikE

Formant Prediction from Vocal Tract of Mandarin

EER LT #FE

[HRZ] ASHITTUT IO SR EGIREETAR, IS AIE
feithpth. MR DOR SR S RDOER G, Bt T —
it BRI S A & T TARICHHA G ik, KR
BN, FEEUCEHIMokhtari (1998) (17792, #ES:HI
R 2O U I RIEBIR A 98, T AR bl
BTN IEE R LB, I TR ARAES R NAT
Rk, MR ORISR SR T THEE SR, 4
SRR IR ST AN TG (.

R X OLorfg Al oy Jkig

il

1 @\

FEVE S BRI, W] A TETAARAE S L
FOEIMEIERAE, 2 DRI N A BEER
SRR, WL XO6, EAR. 153 CT.
IR (MRD S35 T-BERIBGHTEIR, 28
JERRAE BTN (CEELL A BRI, #HE
LSRR

11 X AFRGPEERIRATRE

X HSAR ARG, AEAERT T2 Atha
BN, ATCASRAG LI AT LA A TE
ML, BAMERR. (U2, Wi
BR8N, ARSI G AR E T ()2
i)

Tiede (1994) KA snake SikiBiE: X Y141
PNk, HAAH—%. Berger, Laprie (1996) 4%
£ snake FUEREEEIGIEIEE TR Lk, RORAE
JAETF. Thimm, Luettin (1999) A T H 5 EIH
— AR I RNE, KIRIGE NS, T A
Dt BRI, RGO, ik
SEARMERERPEIO TE 182 .

Fontecave, Berthommier (2006) % T %4h—
Fh7at, 454 retromarking S AT T #E 4,

" RIS ALK 985 FIH “PUBSBIRE Y A
WL BElh.

10/ 88

HHTHIEINZEEE. 5 Thimm, Luettin (1999)
P T thas, WiE 2 iz 6.8 5%, S5F L
FRICIRZER N 8 1521 20 15 % (ki K4 250
18320 o XM bR IC IR A s, (RO
R, FIERATAL RS ANE, T HX T X Ok
SKAGTCRATRIEOL, WICREN 1.

12 FEfREs Rt E

MX IERBIE I FIEARG, 5 EAR 7 1E
(RN, S AR, BRI L
PR I AT S SR e HAT A 22T

s ORI

BRI AL A R TR

0 o(u/l A
_op _ , oW TA)

0 X ot

ou _ _1 _o(pA)  0A

0 x pC 2 ot ot
HARIZ T FRALI P L BT T B oL B
SR, A AR S T LA 2. Rabiner (1978)
AT JUAMREE =BT H AT AN ARG
w5, 5 MSEBRE S A R v S AR IR LT
Rabiner [F]INHFRH, IXFEMUEEHRIRINTTE, Hn
I3 B I NN TR Y NIA ST

BN Tl = Sy G e/ SFS

B T HORIA R, AT AR MRS HL A 2
b, EATESFHON—fRAmA R M2, ST IR B
VTS IR

FATATLAEATER AR /DB —/NBUTIEE
Wi, BB AL, AR R, w3
PO — AR T 2, SXAEERAT T LU — &%
HURRTEIRRAN [ (IR AT ) BT A A ORI ABL, PR
TN T B pdat, TXRRA T LASK H AR
PRSP TS PR KL, AT RO A iy

Bl 1 ZURHE SO IR i



AR AL G L Tk =% 87 Tk S 51

(Atal1978, Mokhtari1998). [F#HEE (Adachil999,

Takemoto2006) =& HAMIEAR, SKHERH HICHE
(R 2P AL R o

AR ICE I RO, AR 1. 24 3.
4 M (Fantl960. Flanagan1972), Fifijmmlhitali
TR IMZ AR, Liljencrants, Fant (1975) 42
H TP . BE)S Fant, et al(1976)F1 Lonchamp

(1983) & THICHEIE A, Rabiner(1978)/
T AR . XA AR RS, P
DU BB LRI FIZRAE, TCIEAT AN A5 58 o

BEE I, SR UREIN a5 L8k,
AFE B PRR AT BERHDT. AT IRHBL
5 55 B P 4% (Fant1960, Flanagan1972, Wakita,
Fant1978) . IXUEHFERIZRIITIN, 3K ki
RO AT e, R PR R AR SR

Mokhtari (1998) F|H Atal(1978)- 17k,
ST AN SRR, TR HEC s
TEALIREYE, IS T84 . Takemoto (2006)
Fg MRI 3.2 =4 /S8 4R, KA Adachi, Yamada
(1999)11) /715, VHEH HE TGS ISR ISR 7 22
1N 45%.

HET, TR0 xR g b, A
Atfrbf (1983) KHFHPUHRE L, i (1983)
KRG, AEARBOCHURE R T, 1Pt
T DOEEE T LA F 2T IR . HT
WERAFRPATES HIEIRFE, TN IHFE, 1
H DG 8 1 TG R LRI 5

2 AT
21 FEERREGIERR

AR A RS 5 Pt O 1 X't
S8, B4 Matlab F2/7 76 b, X ERaE
AThRids

I Fontecave, Berthommier (2006) F1 Thimm,
Luettin (1999) W77 A FTANE], ASTHAEDGE
WG X GRB I SBREL, Bt T LT
TEEIbRIC E, Hgnhl TP,  brdirsEE
WL 2, e XOGEMGRAT BT RIS AL B, A
B CRVIEZ TN IR AN i 0 =N o NI N R SV~ <
TEWTH T, SREX canny ST H BIERES LS
XSk AN RBESEIA A (1) 7 e b
TP R TARIC R ERE LS. LR RTR I TT
%, TAEREOR, (AR (BUABA 15E T
T RIWHRIL S iR « X T EEAZ G
A, EIEIEHM.
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Bl 2. RN AIEIA G SLEOh B, M
HONTThrids FHEITE, SR I S T AR RE,
ARG AR AE B 20 S

XTRETERIFRC eSS, MK RS, A

I3 0k 18 B, MR- FRICEIM EAT T, RISRER

BE o B i Ar AP R0 RS A T PR

TR ? HHIFRR (1983) KH H CBLE A A,

MAEFRARE B D HEH IR Ao St
(1983) KA Ladefoged (HIZ5 A K

A=250xD, M
A=3.20xD*, FmAJEE
A=3.62xD', TR

ASCRH AR AN, ERFEERENE, BT

WMNFIATL SR AT PR, IRk L
E. WHIIMEIR I L.

R 1. TEEBERREREEKE (BAL: cm)
FAEEEN (A cmd)

JREKE D PRI A

B | a i u a i u

1 192 | 1.05 | 017 | 455 | 2.2 0.25
2 227 |1 061|026 | 557 | 0.77 | 041
3 262|035 | 183 | 6.61 | 058 | 4.31
4 305|026 | 262 | 79 | 041 | 6.61
5 262 | 044 | 1.92 | 661 | 058 | 455
6 227 |1 052 | 1.66 | 557 | 0.58 | 3.82
7 192 | 0.78 | 087 | 455 | 1.15 | 1.77
8 140 | 140 | 052 | 311 | 1.98 | 0.95
9 105 | 166 | 044 | 22 | 531 | 0.77
10 070 | 1.74 | 0.44 | 1.68 | 6.01 | 0.92
11 061|192 | 052|142 | 636 | 1.17
12 087 | 209|096 | 222 | 6.36 | 251
13 096 | 201 | 1.05 | 251 | 6.01 | 28
14 096 | 140 | 1.13 | 281 | 458 | 35
15 1.05 | 1.05 | 0.87 | 3.15 | 3.15 | 249
16 105 | 0.78 | 0.78 | 3.15 | 2.17 | 217
17 087 | 0.87 | 0.78 | 249 | 249 | 217




18 | 096|070 096 | 281 | 186 | 281 |

22 FEERERESY

B AR S, B A E ey
PEERIGEIR AT 58 . X TR0, AT
PR (1983) FAHME (1983) ML T LA
BUCHMHHRIEIR, XA BRI — 2
g,

ASCE SRR, VT DRl T
JINFECE RIS . RN BHBURR VST
PEATSE, FTUASCRHZK A RS . WIER
WEBUR B 58, A =B A N (Fantl972,
Fant1985), A SRR T3 — BRIz i pk

1

B1=15(500 / F1)? + 20(F1/500)2 + 5(F1/500)>

B2 = 22+16(F1/500)2 +12000/(F3— F2)

B3 =25(F1/500)% + 4(F2/500)2
+10F3/(F4a—-F3)

Hrp, F,, =3700 (L) 23400 (5.

NTHZ R, ASCEEUCRH T Mokhtari
(1998) HPRIJT, RS RDGE TG G
FETEAGRRAE, THRHIRIESRRIAT 58, JT% u
(- mr I 3.
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s ot

4 L - 10 12 14 16 18
Sogerenls trom s 10 Lips
JI&I’S&JI’udSﬂI’SMﬂ.E wmsmmns:lmwan 11

_|
- G 5o
=—|o ©

Transter Function: &

K 3: LﬁU\PI]?UFD@PLé‘iE P, O
2k, ORI T ATERY. o w

3 BRHM

HARIESHERFITE

ARSI TR RIS A 0,
BN DCT F1 LPC ¥\ X Hr AR I [R]85 8 e
ISR,  DLHT AR LA RUE, #A{E
%2$0
TiEh, SR, JuE as iy u EN n R
WSS W ZE E BAIFER 2 1, b n B 2,
KRN T e Rz MIRETAHLLRE, 1 H AT s
DO T R =R SR QTR Sy ) I 8

F (i) — Fdct(i),,
\/zl“( Fdct(i) )’

3.1

% 2: FIEMARAZITE LA HRIEFFIEFISTNERLR (B4 HD

(EH, RufRf&iE, Swshndil, Ma 45

Wi, JafgHiE, Calc $51147{H, Meas 15

SEIME, B 5 BESK 1145#L, L F5l

VI HEE LEA, ZT $8fAyTE#L, Mo $8 Mokhtari 17772, Ta2006 $& Takemoto2006, Wang FaASC ST 4540

F1 F2 F3 F4 F5 Bl B2 B3 B4 B5 wEE
Fant1960/Ru/Calc/B 616 | 1072 | 2470 | 3410 | 3820
a Fant1960/Ru/ Calc/ L 630 | 1072 | 2400 | 3550 | 4000
Fant1960/Ru/Meas 700 | 1080 | 2600
Fant1972/Sw/Meas 760 | 1360 | 3000 44 66 120
Bao1984/Ma/Calc 621 | 1263 | 2596 | 3428 | 4204 0.3320
Ba01984/Ma/Meas 928 | 1300
Badin1984/Ru/Calc 706 | 1109 | 2472 | 3625 | 4146
Ta2006/Ja/Calc 590 | 1385 | 2505 | 3305
Ta2006/Ja/Meas 581 | 1078 | 2629 | 3192
Wang/Ma/Calc/ZT 780 | 1465 | 2860 | 3749 | 4992 | 55 66 107 | 189 312 0.1464
Wang/Ma/Calc/Mo 668 | 1885 | 2867 | 3899 | 4924 | 180 | 455 | 481 | 707 624 0.4065
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Wang/Ma/Meas/LPC 913 | 1444 3647 4246 107 | 56 29 35
Wang/Ma/Meas/DCT 927 | 1315 | 3705 | 4286 228 | 291 | 210 | 257
Fant1960/Ru/ Calc/B 222 | 2244 | 3140 3700 | 4655
i Fant1960/Ru/ Calc/L 230 | 2220 2970 3570 | 4400
Fant1960/Ru/Meas 240 | 2250 3200
Fant1972/Sw/Meas 345 | 2026 3100 55 41 105
Ba01984/Ma/Calc 219 | 2222 3311 3907 | 4740 0.4215
Bao01984/Ma/Meas 328 | 3000
Badin1984/Ru/Calc 302 | 2286 | 3118 3732 | 4756
Ta2006/Ja/Calc 250 | 2145 | 3110 3365
Ta2006/Ja/Meas 272 | 2041 | 3004 | 3303
Wang/Ma/Calc/ZT 388 | 1985 2991 3721 5104 | 59 44 120 | 261 453 0.3693
Wang/Ma/Calc/Mo 425 | 1784 2833 3905 5015 525 | 319 | 530 | 833 945 0.4377
Wang/Ma/Meas/LPC 398 | 3143 3811 4404 5513 13 55 62 82 241
Wang/Ma/Meas/DCT 324 | 2822 | 3813 | 4415 152 | 147 | 600 | 259
Fant1960/Ru/ Calc/B 231 | 615 2375 3320 | 4000
u Fant1960/Ru/ Calc/ L 240 | 610 2370 3400 3950
Fant1960/Ru/Meas 300 | 625 2500
Fant1972/Sw/Meas 365 | 690 2700 96 60 70
Bao01984/Ma/Calc 304 | 827 2614 3756 4710 0.4658
Ba01984/Ma/Meas 428 | 606
Badin1984/Ru/Calc 316 | 636 2385 | 3711 4058
Ta2006/Ja/Calc 305 | 1565 2285 | 3330
Ta2006/Ja/Meas 325 | 1517 2242 | 3190
Wang/Ma/Calc/ZT 426 | 827 2470 3650 4671 56 41 49 138 198 0.0602
Wang/Ma/Calc/Mo 658 2315 | 3273 | 4593 944 588 | 1153 1075 | 0.5996
Wang/Ma/Meas/LPC 417 | 783 3677 4202 5512 24 58 86 12 1458
Wang/Ma/Meas/DCT 345 | 755 3446 4136 141 | 219 123 | 127
aiu | Baol984/Ma/Calc 1.2193
4 | Wang/Ma/Calc/ZT 0.5759
it | Wang/Ma/Calc/Mo 1.4438
32 EBEEHZR

MR LE W, W TI0E S, ASCRH
FHB LRV R RIS (PR ZE 0 N T
I, 17 FEHER R T BRI 71 5

BEAh, ASCEHEH TAEE IEHFEEOL T, W
VEIE 1 T T RIS A 5E . LU BET
Rk, MRk RGN R N2, B
XFFIeE ukul, RO —3 Rig R B,
S TB AL S TCTR Y B, IRAL AL
T Mokhtari [ 7570 Je B o TRl >
HE PIMIRETHE RS S LPC A DCT Vi
HOR I S mZE L LA, — T R e H A
BRI RRER R X B A R S2
ISy DN S IR
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DRI A SR b R TG LRI SR B 1) LPC
I DCT ¥E48 A S 1 ZE, BTLCK T RUEA S S
HEFEMA RN, TEHE S A BEERREIE, A
AL R EAE S SN S W E 1T 6
Phoneticslab #2/7 LT T &5 SR

1. H LF SAUEN ST T E S, 2T R IR
HIRIESEE . ARG, W BT &
—ANIEES AR,

2. RABESMEEVEATRE S, kGt
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A Preliminary Study on Breathing Rhythm in Newspaper-reciting
Eammm FLL-F

Abstract: This paper is a preliminary study on breathing
rhythm in newspaper reciting. We came upon some
conclusions by analyzing the EMG signals: (1) From the
aspect of large prosodic units, the fluent speech can be
divided into three hierarchies of breath-units. Generally
speaking, the large, the middle, and the small breath
group respectively correspond to paragraph, compound
sentence and clause or constituent. (2) A breath-reset
always corresponds to a break while a break does not
always correspond to a breath-reset. (3) The way the
curves of the breathing signal reach the maximum is
different and it may reflect the structure of the discourse.
(4) The structure of breath-groups may both reflect the
speaker’s cognitive plan of the contents and the
restriction of physiological mechanism. *

Key words: newspaper-reciting, breathing rhythm,
breath-units, physiology, cognize
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An Acoustic Analysis on the Resonance of Chinese Folk Tenors

&— N FLLF

Abstract Resonance is an important factor of singing.
Previous researches on singing resonance tended to be
based on the sense or experiences of vocality. Microphones,
EGG signal collector and self-made vibration signal
collector were used in our experiment to collect the speech,
EGG, head and thoracic resonances signals of the a, i and
u three vowels which were produced by 2 Chinese folk
tenors ranging from low to high, calculate the parameters of
FOs, amplitudes of 4 channels, formants and bandwidths,
compare and analyze which to observe the resonance
characters of Chinese folk tenors at different ranges. The
result shows: 1) head and thoracic resonances exist; 2) with
the rising of the pitch, speech intensities of all vowels rise
notably, the EGG signals keep unchanged, both the
resonances rise notably at a high range, which indicates that
the resonance contributes notably at the high range; 3)
EGG signals of the three vowels keep almost the same
during the whole range. Speech, head and thoracic
resonance intensities express differently at different ranges;
4) ignore the differences of the vowels, the relationship
between the two resonances intensities express differently
at different ranges: head resonance is stronger than the
thoracic resonance at both low and high ranges, while at
medium range reverses. The result doesn’t accord with the
formal vocal theory exactly.
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Correlations

SF1 F11 F21
SF1 Pearson Correlation 1 .329 440
Sig. (2-tailed) . .198 .077
N 17 17 17
F11 Pearson Correlation 329 1 .598*
Sig. (2-tailed) .198 . .011
N 17 17 17
F21 Pearson Correlation 440 .598* 1
Sig. (2-tailed) .077 .011 .
N 17 17 17

*. Correlation is significant at the 0.05 level (2-tailed).
FAESIEE B, T 5 LRI AN L T
o5 5 DRI A OC R AN 0. 329, AURFH /X
A TR (A O R N 0. 440,
Fohb 6 KA T HOL B K R BK

Correlations

SF1 F31 F41
SF1 Pearson Correlation 1 173 .235
Sig. (2-tailed) . .508 .364
N 17 17 17
F31 Pearson Correlation 173 1 -.016
Sig. (2-tailed) .508 . .952
N 17 17 17
F41 Pearson Correlation .235 -.016 1
Sig. (2-tailed) .364 .952 .
N 17 17 17

FAROHIHIE T, T 2R LRI M40
A TR (A RN 0. 173, AN ik
T UIRIE AT R BN 0. 235,

Ao 7 KEE B AG A K R MK
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Correlations

SF2 F12 F22
SF2 Pearson Correlation 1 -.025 .691*]
Sig. (2-tailed) . .924 .002
N 17 17 17
F12 Pearson Correlation -.025 1 .024
Sig. (2-tailed) .924 . .927
N 17 17 17
F22 Pearson Correlation .691* .024 1
Sig. (2-tailed) .002 .927 .
N 17 17 17

**_ Correlation is significant at the 0.01 level (2-tailed).

BT IS W, V5 S5 2L A S Tt
55 S 2ILRIE A OR R EN 0. 25, FIEKBHIX
i T 2 RIE A S R BOh 0. 691
FAg 8 KT I A9 K R Bk

Correlations

SF2 F32 F42
SF2 Pearson Correlation 1 227 -.495*
Sig. (2-tailed) . .382 .043
N 17 17 17
F32 Pearson Correlation 227 1 -.481
Sig. (2-tailed) .382 . .051
N 17 17 17
F42 Pearson Correlation -.495* -.481 1
Sig. (2-tailed) .043 .051 .
N 17 17 17

*. Correlation is significant at the 0.05 level (2-tailed).
FARSIIBE W, 15 55 2 LRI A A
F S 2RI AR SC R BN 0. 227, RS i
SRR A R R BN -0. 495
FH 9 KIS TG X R Ek

Correlations

SF3 F13 F23
SF3 Pearson Correlation 1 .745* .709%|
Sig. (2-tailed) . .001 .001
N 17 17 17
F13 Pearson Correlation .745* 1 434
Sig. (2-tailed) .001 . .082
N 17 17 17
F23 Pearson Correlation .709* 434 1
Sig. (2-tailed) .001 .082 .
N 17 17 17

**_ Correlation is significant at the 0.01 level (2-tailed).

RAEORIEAE B, B 5 3L AR I A K T
T LRI (W AH OC R ECH 0. 745, FIEKFH T
T S 3L YR (R AH O R HCH 0. 709,

R0 B o, 15 S 3 IR U A Hr
WUE 5 5 3SR A DG R R 0. 657, LS
5T 3L IR (1 AH O RECH 0. 746,

FA 10 L SIG A X R Hk



Correlations

SF3 F33 F43
SF3 Pearson Correlation 1 657 746™)
Sig. (2-tailed) . .004 .001
N 17 17 17
F33 Pearson Correlation .B57* 1 .531*|
Sig. (2-tailed) .004 . .028
N 17 17 17
F43 Pearson Correlation 746 .531* 1
Sig. (2-tailed) .001 .028 .
N 17 17 17

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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HAB RN E FE I PR 22T
A Phonetic Study on Tones in Longzhou Speech
FHE BRXT ILITF

Abstract The tones of monosyllables and disyllables in
the Longzhou Speech, Zhuang language are analyzed with
the experimental phonetics in this paper, and two disyllable
tone phonemes from the sandhi have been discovered in
the analyses of disyllables.
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[ ARRRAPRE NS EF RN ST REMR

Phonological Study on Disyllabic Tone Sandhi of Piao

Language in Guangdong Province

B JLIE

Abstract:

This paper is concerned with the acoustical analysis
and auto-segmental phonological study on the tones
and diatones of Piao language (Shidong speech),
which belongs to the Kam-Sui branch, Kam-Tai
language group, Sino-Tibetan family. Based on results
of acoustical analysis, the rules of the disyllabic tone
sandhi have been drawn. The rules are: (1) the
disyllabic tone sandhi only takes place in the first
syllable. (2) when the tone of the first syllable belongs
to series A, it will turn to a mid-flat tone in disyllabic
tone sandhi, when the tone of the first syllable belongs
to series B, it will turn to a low-fall tone in disyllabic
tone sandhi. In addition, some phenomena have been
observed through the processes of the experiments
auto-segmental study.

Key Words: Piao language, tone sandhi, acoustic

analysis, auto-segmental phonology
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iap ip ep e ap ap
it et e at at ot
iak ik ek ek ak ak ok

oi cei ui

cem em
en un yn
0 ®n ey Uy Yy
Y
et ot ut yt
ok ok ok uk

13 F RS

RIS, 5k (2002) FIWFST,
it R 7 U R G RO o 6 v 1R RS U —
KT AL BE AR
SR AL By Co D UK, #:%5
X PY 2 SR S R A R R AR T 4y
th, T Al. A2. Bl. B2. Cl. C2.
D1. D2 X )\, JERMAMERS I (R
D W) BB e KAEAFA S ARET
oAk, P LAIRAE % MR g #8 AT -k,
H 6 NET A, 4 MEA . 2R sk
A, 4 M IALE 6 ANET 7 IR A AR AT L3R
SIAH R sl AHT R RAEL, 11 H X & A
Bic, WEE 7 S L. 9 S 5.
95 10 555 6 WIIAMEAHR], 25 8 1A 528 4
WAL . BARBK, RrilbRis AR
Gl N RN

3 AR R G

W2 | WME | A

1 55 | pha!(zZ)
2 214 | wa(K’F)
3 54 | a® (B
4 132 | nau*(F47)
5 35 | ka®(B%)
6 22 | ja° (48T
7 55 | tshak’ (&)
8 12 | jak® (B3k)
9 35 | pat® (JL)
10 |22 |lap'® (i)

2 FRFAARE R SEIR A R

T S A SRR AR U 0 75 T BT
X L T R RO I AT TR A
TN B0 P 22 0 HT o A0S 3] 22 (K I, FedT]
F 10 AN SR TR ], AR IE
W34y, FR 10 MR E IR TS, 15
FI 10X 10=100 P& WA G, BENWE
Ak 34, RIGIER B L& 2 4 REN,
FEANA R B 2 3, IXFEREAN AR B 2R 20 5
BT 24 MEFFEAR . B RIATH A
(R VRIS AT TSI, 0] AT K 1)
A—Ab AL B, 15 BIEEE LS, #55 Zidd
FEAS (R 2o & 12 AMFEAD (WA 203
AT T3, PR IXEEAE S\ Excel m ], X
FEREAT LLAE S EDWE 1 B3R5 bR 0 5 5 A
R RIRUE 7 3 - TR (10 R A0 2 P, T 4 R A iy
LR P A SR IR 3R At O 75 L e PR R 2R
S i 28 H5 A TR 8 B AR R A A —
F, DRI oR fT B WL, AN SCASC A 2 7 R SR A
LA

21 BEWFFEIRKSA
FRATTHE 10 2% 55 3T HL h 2k £ /] — 5K
Bl rb, AR T B TR U K A

PAL: L R 3 {8

320 ——T1
9290 e —=—T2

W T3
260 - X T4

230 | $2teen ) “,r"" s
s et | B

I (Hz)

200 i taapanstT ——T7
e U,
1 3 5 7 9 1113151719 21 232527 29 T9
A R o T10

FEATR PR IR, (HE e A
B, IEANAE T 3 U W E 55 2410 1), TR TRAT
TR N 1 2 2K B i 4 18 5 FEAE :

5B = ((lgx - Igb) / (Ilga - Igb)
X 4)+1°

AR S 1 5 SR, FRATIAS 380 T Rl A 2
AR 5 A, IS TR sk
CPRIEBFTTY hidsR 0 5 AT L
R A VRN ARE R R 5 JEAE
P | ASCEER | CRRIEBIR) 0
1 44 55
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2 13 214
3 52 54
4 i 132 132
59 34 35
6 1 22 22
7 55 55
8 i 13 13
9 i 35 35
10 iff 22 22

TH I S0 A3 2 0 R A 5 AN Chis
F) LA RAE T P AR5, HE
1E B AR ME B A ZE00], B 1R e
5 % 44, AT S 2 55, 4 THIRATIEE
5 % 232, AT HE 132, 5 IHFRATTH
G502 34, MRS A2 35, FRAIIANIE, 5
FERR S — R SR E, A T AL
TRVE, BURA T U A S e A,
T I INHBEAE AL S A _E s VR e, R
WA R ZET, A PRERS A
A VR o VAR5 T BRATTRN KRR 500
HC T ZE ORI T 3 . 3 IARAT I
155 45 L 02 54, {HE WIS 26 1] AT T T
DURIE FE o 31 3 W BEIRAR S, BT EAFRAT]
BT 2 B, 0o 520 AKX
WS TS 5 FERR A ) 5
W, A Tl A bR R SR ) (B 4
e T 2 FEA 4 FEAE R EAH 2=,
FHAEFBAER¥M “Hy ML L7 bRk
KHom, —MNRACH (L), —EEHE (HD,
TXRE IR 22 53l FT R 2 3% 1) 28 0025 15 AR R R
(PGl o AR T I FRATTAT GhRidff o)
WA EARFEEE 2 1. 2 H5sRBHE K
—AN TR 214, (HERMIESINZE R,
BARA U7 FRRE, (EESRERT Chrift
U BRI 3 W ZEAZ, 1 XA
W T %ok Ut AR e T HE T IR 0, BT
DLERAT A AR B B T AR Bh T o fefE ok
F 6 A 10 8. ChRulmioe) mhiic o gh 4
S EAT A HE B — M, AR FRAT S
1 () A 2 e B TR TR FR -
1. 7 ) M ERi i B R Rk,
H2 10 W FRIE A AR 2] 1 B, 6 T R F%
WIRE RS 1 ACA, 2SR 10 %

A T PR T~ 768 20 R AR T 5 14 » 1y L AT J
PR, BRI AR AL AN AR WS, T A
FATH ChRimmiisr) had s —Fe, WItefiit
BT MEF

22 WMEVEFH

MER 8 1A, X 1 P B I 12 5
TR U R, R U, RERR IS Y
ZA 10X 10=100 FRig =X, (H MRS
(P I 2 e CA 1T 8 RS R, AR SORHT S0k 4
TR T ST 2 e —— 1, R
I 28 HY S8V R BIRIE ), Bl 1 R IR bR 1%
AFAEAEARAT AR P& B RIS, B T Hl /4
(4, % AR R R T LA 4 R

L. AR, JEEAI

2. WIFRSEDE RN, NeEET R
RN IO NEERT Py o/ R S AR L 8

3. WIS EDEHR, ANREETR
SRR A, BT AR AR

FRPIX R, FATT AT LA &5 H RF R AR 1
(17 23 Flolgr 15 AR A5 K

5 RRIAR IR I AR AR

AR PR HILA A
1| 33+44 | 1. 3. 5. 7. 9+l
2 | 33+13 1. 3. 5. 7+2
3| 33+52 | 1. 3. 5. 7. 9+3
4| 33+132 | 1. 3. 5. 7. 9+4
5| 33434 | 1. 3. 5. 7. 945
6 | 33+22 | 1. 3. 5. 7. 9+6
7 | 33455 | 1. 3. 5. 7. 947
8 | 33+13 1. 3. 5. 7+8
9 | 33+35 | 1. 3. 5. 7. 949
10| 33+22 1. 3. 7+10
11| 21+44 | 2. 4. 6. 8, 10+1
12| 21413 | 2. 4. 6. 8, 10+2
13| 21452 | 2. 4. 6. 8. 10+3
14 | 214132 | 2. 4. 6. 8, 10+4
15| 21434 | 2. 4, 6. 8, 1045
16 | 21422 | 2. 4. 6. 8, 106
17| 21455 | 2. 4. 6. 8, 1047
18| 21+13 | 2. 4, 6. 8, 10+8
19| 21435 | 2. 4. 6. 8, 1049
20| 21+22 | 2. 4. 6. 8. 10+10
21| 34+22 5. 9+10
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22 | 33+32 9+2
23 | 34+13 9+8
Hop, &R 1~20 EREARE, &
WX 21, 22, 23 2RSS, e
WA R 1) 5] POEE
21 34+22  Oi'net’®  PUH
21 34+22 pait’net'®  J\J]
22 33+32 fait’sai® YL
23 34+13  tiak’lit®  4T5%
XL AL, o] BESE I 1A 1) 2Rt
BRI, A2 DR A HAS B R 1 A 38 1R 41
T, W1 9+2 Fl 9+10 IXPHFR AL A BATIHS L HK
F MR, A7 5+10 F1 9+8, HAEEAE
TR ), R I A AR R T, T B
— AR, ARSCIX B SR AR R
o

3 WA EXNETAEKAETER

HRESHT

FEXS PR HEAT 7 A SR O AT IR A, B
ATVEESRIR 2 R ] RS B 1t A5 2 S AT ) 25
(HRAEIAA N F 807 5 (R LR %
I TR AN A9 5 AT IR S AN T 5 O
PrIIRGUNE, ANH T S ] W] A 5 R R
e Pk, BAWTHEIZM A E& BT R
JIEX RHR BRI A AT RS, LUEIEE ]
BT 3 PG 7 O )5 AR A

31 BFEFERBRENFEHNEARFE
AR R HIRRERE S (SPE, Bl “the
Sound Pattern of English” —43) i\, iBE&
ST MRZVES R, —BoE i o R
LAk S (1) BRI T REAN B B
B A AN A 2 PR P 1) 3 BURe AR A0
BURFIE Canisil . E5 5 4k, By
fE S B BEI AL 43, AN AT ) My
fro AEFBERAET 70 FA)EH,
)5 SPE M —ANMEEMFREHIL, H
Goldsmith. 3 (1976) #, LA TIAL 2
PR B SOZ Sy JE TN 2 )2, eI
HAHCMErEa MR 7582 B
A — R TAT IO R A% it i A
R R 7 2 A Bz BEAH AR A
XA FAT, AR AR e 1

TR B 2155 o B

3.2 FHRREFE R ERZESNT

H & B RN, 750 de N A
PR ASFR A T IR A T LA A A A R 2
PG AR ME SIS ARG T
RO HTIII e, 1 20 B R e X R o B Iy
JLERE 0L, ARG R X RN T AL 2D
DX AR S AL B W A H
(EDN L UKD KRS, WA =900 7k
JAH (ED). M (FF), L (io) kifs. fris
A= = Rt/ A MU= =P O MYARY S (7
X ), 56 EY AR Yip (1980) $EH T “ B
FHIL” (Register) MRS, X FP 2 0
PO A T BH PR AN TR SERT H L P2 S )
YERITE B o

AR T 0T, BATATLUE R, TR
T BRI 75 P A = AN R R,
SEAE A 8 TRA 9 I, TR 42 24
135, IR EA H L PR matarn, ik
XPEATREAT O . FATTATLCRA He ML L =
P X SR, BT DR T BH A H.
L PR RN TR 709 SR 8 3 R A 13 (1) B Y
PR, XA R TR

® 6 RRIARIE R RS R AR

ik
V2R | 5 B | He M. L | BIBHIR
1 44 H M H
2 13 LM FH LH
3 52 HL FH HL
4 132 LML FH LHL
5 34 MH I LH
6 22 L FH L
7 55 H FIH
8 13 LM FHLH
9 35 MH FILH
10 22 L FHL

H BT RN, R AR
W7 7 B A7 (TBU, tone bearing unit) IE32IN,
T — g% ak AR AR U, B P AR
G AN SRV A P AN AR R R REAE 3 22 H B« gk
UL, Hy My LA R AR 75 00 2 A
IR, BEANMRHIE ] LU Z ASTBUAH
e, AHJEAN A VFRME I8 R IR IR 2L B B
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Wik, 1 %% 5 FEERIE T 44, 4 25,
QR AR B AN — A SR e B, TS

KA AHIE, S TR “HH” XFE
Nt R SN P S ey e REP T N 78
(1, dZRREIAE R, A TSRS
BCH” o DRI, BAT TR R bR O R Y AN
WaRMERH (1 D). L (6 ). H (7
PO L (10 ).

M ERFATLUEH, R HY M. L s
WLJE, JOOF TSI s s, (A
G T REIRR U U ) RS, R R AN
P75 R AR S IR TR S IR oA (f
GRS AR SR 8 S 4 MR, YR
BAIER LG, 8 YA 2 HEEAHML, IXFF
P AT S R HE55) . i G S B P 4k
b, 1. 3. 5. 7. 9 REEEAIAEL, 2. 4.
6+ 8. 10 UdJE e PH IR, B BH kAR &A1
W R, AT IR ST,

WA IE B Hy ML LAs
WSkHS, AT LA R

RT RRI AR TR 1 ) R
Kik

I 9 | M+L | M+H MH+LM | M+MH | MH+L
Hif
10 L+L | L+H L+LM L+MH | L+L

Fl|Ja2 |Ja3 |4 |Jab

Bl | MtH | M+LM | M+HL M+LML | M+MH

B2 | L+H | L+LM | L+HL L+LML | L+MH

HI 3 | M+H | M+LM | M+HL M+LML | M+MH

HI 4 | L+H | L+LM | L+HL L+LML | L+MH

HI5 | M+H | M+LM | M+HL M+LML | M+MH

Wi 6 | L+H | L+LM | L+HL L+LML | L+MH

B 7 | M+H | M+LM | M+HL | M+LML | M+MH

B8 | L¥H | L+LM | L+HL | L+LML | L+MH

AU 9 | M+H | M#ML | M+HL | M+LML | M+MH
Al
10 L+H L+LM L+HL L+LML L+MH

56| a7 |58 | JE9 | JE10

BT 1 | ML | M+H M+LM M+MH | M+L

B2 | L+L | L+H L+LM L+MH L+L

HI 3 | ML | M+H | M+LM M+L

Wi 4 | L+L | L+H L+LM L+L

HI5 | ML | M+H | M+LM

A6 | L+l | L+H | L+LM L+L

M+MH

L+MH

M+MH MH+L
L+MH

M+MH

A7 | ML | M+H | M+LM

A8 | L+l |L+H | L+LM | L+MH

=
+
=

CULBH : SR B RE B 2 o A1 BRI o D

AL 0 1 A 73 T IR T SR P 199 BH J
IR, R E N A %
VI AR o IXFE 2k, AR AR A
BT T .

AR S S ), BRATT TR0 R 4 3
TV A AR S SRR TS (il 1 i
+5 1, SR m)THE M+MH, 5 548
i MHD, A3 BIRE 1 3% R 1 R R P A

28 R AR IR 1 T AR

gl
Fl|lJE2|JG3 | A4 |JAS

ﬁle 1 MH MLM | MHL MLML | MH

ﬁﬁ 2 LH LM LHL LML LMH

ﬁﬁ 3 MH MLM | MHL MLML | MH

ﬁﬁ 4 LH LM LHL LML LMH

ﬁﬁ 5 MH MLM | MHL MLML | MH

ﬁﬁ 6 LH LM LHL LML LMH

ﬁﬁ 7 MH MLM | MHL MLML | MH

A8 | LH LM LHL LML | LMH

B9 |MH | ML | MHL | MLML | MH

B 10 | LH LM LHL LML | LMH

6| a7 )/E8 | JE9 | 510

Il | ML MH | MLM | MH ML
A2 | L LH LM LMH | L
A3 | ML MH | MLM | MH ML
A4 | L LH LM LMH | L
A5 | ML MH | MLM | MH MHL
A6 | L LH LM LMH | L
B 7 | ML MH | MLM | MH ML
A8 |L LH LM LMH | L
B9 | ML | MH | MHLM | MH MHL
Br10 | L LH LM LMH | L

WIS, AR I REIR AR 135 X5
R A AT LUA A0 A LR 13 A

1. MH (1+1, 3+1, 5+1, 7+1, 9+1, 1+7,
3+7, 5+7, 7+7, 9+7)

2. MLM (142, 3+2, 5+2, 7+2, 9+2,
1+8, 3+8, 5+8, 7+8)

3. MHL (1+3., 3+3, 5+3, 7+3, 9+3,
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5+10, 9+10)

4. MLML (1+4, 3+4, 5+4, 7+4, 9+4)

5. MH (1+5, 3+5, 5+5, 7+5, 9+5,
1+9, 349, 5+9, 7+9, 9+9),

6. ML (1+6, 3+6, 5+6, 7+6, 9+6,
1+10, 3+10, 7+10, 9+2)

7. LH (2+1, 4+1, 6+1, 8+1, 10+1,
2+7, 4+7, 6+7, 8+7, 10+7)

8. LM (2+2, 4+2, 6+2, 8+2, 10+2,
2+8, 4+8, 6+8, 8+8, 10+8)

9. LHL (243, 4+3, 6+3, 8+3, 10+3)

10. LML (2+4, 4+4, 6+4, 8+4, 10+4)

11. LMH (2+5, 4+5, 6+5, 8+5, 10+5,
2+9, 4+9, 6+9, 8+9, 10+9)

12. L (2+6, 4+6, 6+6, 8+6, 10+6,
2+10, 4+10, 6+10, 8+10)

13. MHLM (9+8)

Aok, AT T, MW
BRI L84 55, BRI AZEANE R L,
tban 5+10. 9+10 JAA T MHL, 9+2 AN T
ML,

3.3 MEFWETETHIFEM RN
I 20 AR, DUETT S E AL

TR E R R RE R, TR
FVRREAT IS =T, R TR 1 AL K
BTG, PR IE I AT . X
FURAT S =T SRR, Bk
L B, B R AR AR L
YT & BB AR I, FRI0 AT
W“H-L-H” S RRFE 5+, JF—A“H”
(B 25 W] AT i — A “H” 1RME.
AR A 20807 A — P AR 3 11 35 = T T B, A
P POE. HIBEPE AL,
FRALE 3.2 X RR b 18 X1 3 - A E
ITE RSN, RAMEH My L =40
FRT SIS 750, AT 13 Rl
B R E R AR S O S AR AR B
“H-L-H” (7 R, (E AT 14k 3
T “MLM” 1 “MLML” XPFEE 5
LS E AT LIRS, FRAT TR IR EATTI
USRS, 5 A B R . AT IR
AR, G JR FH B PR S A, AT LA

FERE R T PR T AR Y R S 2 — ) i
W78 0% S R Sl AR RGP o SR B B
BERN H L W5 i 3L I IR R os =i
RIXAL, A M7 IXAS R AE R AT DL B
WA L PRATRH IR R SRR
7, W “BHL” = “BH H”. K%
A HHT—A “M” BSRRPTRE T “L”,
R n] UG S B FH ) “H 7. i a5 Rk
HB A BH IR, IE S e A SR, A
3 R 2 R AR e B AN 2 ok B 1 481
Yl PIRIRATTAT B “MLM” AT “MLML”
R “BH HLH” AT “BH HLHL . 40 33500
PRl AR BRI BN, B4 e it B H IR AR IX
PR R PP A1 o T AT R S5 A2 SRR R
W

BT RE A A 135 RS 1 5 AR
WIPY DRI BT THE i 7 IR A AH [7) 49 5 0 i &5 1
KB B, S4B 2 2 S AE 51,
DAL e 72 3 1R IR 4 49

2: LFENT (1-10) +T3HARPHME
320 — 143
290 - i —2%3
2 N 3+3
= 260 S 443
£ 230 — 53
& “\% e
200 :‘\\\ ——T7+3
1 5 9 1317212529 33 37 41 45 49 53 57 61 9+3
VA 10+3

HZ, BFEEEFH A “MLM” Al
“MLML” I (i a8 2 4. 8 1),
Jo T I AT I R HR A A IR A R

P3: LAAEEHT (1-10) +T23E8 3

320 — 142

290 —2+2
A = 342
= 260 ST 142

—— 542
— 642
— )

X 230
B
200 ;‘\_\u =

170 L, W _gig
15913172125 ! 9+2
VAR i3 10+2

F4: LBAEEHT (1-10) +TAREHERI(E

320 — 1
200 I o4
S " 3+4
= 260 - 7 1
B 230 R ///’/’A‘\\ —5u
= = < | | —6+4
200 P o
15 9 13172125 29 33 37 41 45 49 53 57 61 | —— 9+4
VA R 10+4
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5: AT (1-10) +T8IEHP-H{E

320 — 148
290 28

% 260 [y 4+8

230 K / — 548
_‘\r SSS / — 648
200 5= 748
170 bl | g

1 5 9 1317212529 33 37 41 45 49 53 57 61 | — 9+8

ER LRSS ¢ 10+8

MR BATRT LA G 31, 07
1. 3. 5. 7. QI Ja 7SI i fE AR
LRI 2 2. 4. 6. 8. 10 MIZfL—LE O
FIE 9+2, 9+8 AR MM L0,
117 HL A JZE AR i e e AR AR SR AT
5 P 7 g5 e SR S — AR, 1A
ZESEREIN—H T T

R9 T B R v (X L CHLA

Hz)

i JG
142 251 226
342 261 239
5+2 269 258
7+2 269 260
1+4 250 240
3+4 255 243
5+4 252 243
7+4 271 261
9+4 259 252
1+8 256 206
3+8 248 225
5+8 256 235
7+8 295 236

MG B 3-16 5 FIZk 9, FRATTAT LUK,
IR B PR O 3 7 U A S A AR A
WIS . X R RAMHRE R ST MR S
IR K22 57, 10 HIE R A £ 35 Bor &R 5
07 R AR PR R S SFIE o [P BTERATTIAN A )
DR, ERAE IR N, 15 B
TR A A T R, AR5 R XL
FRFIEFR A AR R, SX AR A T B
FRAEWBEAT IRV G e R, ATIE
BT BB RS, X R LR AT T
Fe'55 o I AEREBT IR PR RFAE PP 215 1 11

F F B, 3 B A 2 A B i S AT T AT A
SERHTT, A EATIE A B, ANREIN AR
RFAIE 3 R PR 5 T B

4 g
AR SCAE X8 W IR s 135 R R R RO
TR HEAT A A RS 0 75 2 23 B (1) A
b IS A BoE R A R S 4 Rt
AT T WEGE A TR R AR S 5 1 1 5 FE A
nfPAHGN W 1 445 2 i 135 3 i
52; 4. 232; 54: 34; 6 JH: 22; 7 i: 55;
8H: 24; 9. 35; 10 4: 22. iz “H.
M. L7 brilvinf gy gt s fE, &
ATV R IR AR 15 (1 &5 75 R R 75 1 T B 2 5
RS Ai, 7 WE 1, 8 Wl 2 18, 9
FC 5 A, 10 YAAC 6 W, W FRIR:

WA WM | He M. L7 brifiE
1 44 H
2 13 LM
3 52 HL
4 132 LML
5 34 MH
6 22 L
7 55 H
8 13 LM
9 35 MH
10 22 L

EARE R, 76 ChRidiroe) d, JRe.
SRIITIA K 8 TN 4 YHARNC [, {H SR AR R 3k
I g5 4L, MBS 22 R0 R 24 1 A ok
F, 8 A2 AR, MRV BB, 7 R
8 VA& th [F]—AN 1 D Ak, IBae
IR e A AR 1R 2 PAREC I ] e
P B B AN [R5 0 24k R ) 13RS 4 PRARTC 1)
ATRETEZER, FTLA, ACA 8 TR 2 A AHEL T LA
i 75 1 R 40 B 2S5

IS, AR DI bR S A A A M i
(I SR AR RIS, AR A PE AR5 o, bR
T DEB A R AR S U AR T (1 AR
CIRYYsEag N

1. iAW, JEEAAER;

2. HIEATEBIWI, Aty

W, BTPAS R, SRR AR
(5318
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R FH M B I Mok A S AR R
AR NI, RE — 4 Uk vl
B, TSl : A28 A% T B R P AR T

Z2/N L (2004) FEIE AR 43 A P R
Bl: MU AR E AR, 2
YAETE T, T REMER], A& 2
(A L5 M0 71 T J PR A8 W, 1 8 W AT BA Y
AR AR AR © o AR
W XA, FiEvE. XA, g
VOIS A — sk T S AL S 2 TH T
B, ERERAE TN RS, METR
YA ] B EAR I I T B o SR TR T
AR Y HH LA I B AE A 2, A U,
SRV —FF 1R B R I AE BN U
WA R R AR . RIS FRATIIWTTT, 1F
TR U A A T J SRR T S AT G (2
REAR I G R EFEE AR TS KR
WIEF RS SR, 1 A A
ROETAS AT 76 MiE bR iC T RE, BN
ZJE B AR R AR, R A X
WIERLSE, AR I aE T LU 4 Bk
AR, AR U S R LR SO T ) 6 R R ek
BT, B, BRER bR IR AR
WRIE T, BARFES ST IE AT L
A 100 PRy, (HELESERS B AAIHEA TR 2
A I 2 2 ol 1 =Xt vl LA A2 AL B 1 75
B, R e R AR R AL, st
S UL B R N B S, T
JS AR R X

FE AT SERE b, BATIE M B B
B 2R 2E 10 V06 R TR AR 4% 0 R0 1 3 R
AT TGRS AT, 433 T 13 FhRUE Y
AR LR : MHL. MLM. MHL. MLML.
MH. ML. LH. LM. LHL. LML. LMH.
L. MHLM, [RJFFRATH S S50 Hdis, ik B
ER(EE R r P =R RB i Fa e S e d Uy AR ]
BA I R, A HL BB 8 0T 512 56w R 311 BE AT 5
P 1) 22 e th— AN — T B R, T HoAl
REgh A & B REFHIHERIE 7 A 2
PEFE IR

OE RIS K (2002) 1B,
2T a Fibsr AR RIRIESE AL )
FRANTT PR, xAORREESR s m 2 ifl . SR E
SR 5 FEMEL I, S S o (T 4
R FIZE S A S AR A ATV

@ 5IH YR (1999), (DUEARL S R2) 234 1T,
LR H R AL 1999 4F R .

O TR (2005), (R EE, ATl
© SR THL (2005), HRAME NER T E G
FU I B AN, )\ 4 AN LTE R
ZRESVOR AR

© TR B SR AR TR A N A R AR i R A
IR, FERE D ERR A T, gy
WAETER SR 25 2 2 e T . AR AR I 2 4
T A T R AR AR I A B X S T & AR A
PRI RAR R AR A T s P 2B BON AR
fRIAL B T R GE T A LB 2SR R

SR

BIF R ERMEE S (1998), (HIFEEY, |-
RANRHIRAL, 7M.

MR LT B 2 14 (1993), (MEEEKD, T~
ARANR AL, #l.

22/ L(2004), PUETT & EESAS I IR AR, (T
FHYE LM, 1633 T, rpErLSRFE L, dbts
ZERL TRt (2002), (BRIEHIITY, ok R
kAL, dbxt.

Rkt (1999), AERGE RZEMFERRAI IR, (SME
S0, 1999 AR5 3 W1, 15—21 WL, AMBHY
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ZAZAETE 75 TR B LA 5T
A Phonetic Study on Tones in Gelao Language

A B FLLF

Abstract The Gelao language belongs to the Ge-Yang
branch of the Dong-Tai language group of the
Chinese-Tibetan language family. Although the
problem about what family Gelao language belongs to
is still being discussed, this study is based on the
perspective of the first standpoint. This study concerns

the single syllable tone and disyllable sandhi in

Anshun Gelao language through the acoustic analiysis.

The acoustic results show that there are four different
single syllable tones in this language, which can be
described as T1: 24, T2: 31, T3: 43 and T4: 55.
Moreover, there is no disyllable sandhi found in this
experiment. As a result, the number of disyllable tone

models of Anshun Gelao language can be summed up

to 16.
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R BRE B A LR
A Phonetic Study on Tones in Dai Language
& B

Abstract The Dai language belongs to the Zhuang-Dai
branch of the Dong-Tai language group of the
Chinese-Tibetan language family.  This study is
focused on the Dehong (in Yunnan Province of China)
Dai language tones, including the signal syllable tone
and the disyllable sandhi. In the previous language
investigation, there were nine signal syllable tones in
Dehong Dai language, which were described as Tone 1:
35, Tone 2: 55, Tone 3: 31, Tone 4: 53, Tone 5: 11, Tone
6: 33, Tone 7: 35, Tone 8: 53 and Tone 9: 11. Tone 7,
Tone 8 and Tone 9 are in stop-final syllables. This
study aims at learning the quality of Dehong Dai
language signal syllable tones and sandhi through the
acoustic analysis. The acoustic results show that there

are nine signal syllable tones in this language and can be

described as Tone 1: 24, Tone 2: 352, Tone 3: 51, Tone 4:

54, Tone 5: 31, Tone 6: 33, Tone 7: 33, Tone 8: 54 and
Tone 9: 31. Moreover, we also find disyllable sandhi
in this study. Concretely, Tone 1 become a level tone
in the anterior syllable and can be described as 33; Tone
2 become a rising tone in the anterior syllable and can be
described as 24; Tone 4 become a level tone in the
anterior syllable and can be described as 55; Tone 8 only
varies in four disyllables—8+5, 1+8, 5+8 and 8+6, and
in the first three disyllables it become a rising tone and
in the last one it become a falling tone.

WATHE A SO B0 TE & 2 10 T VAW U0 2 e v o
T 7T A AR I A R . i A AT
IRV RTE O AN B R A B E R 1
24; 2 . 352; 3 if: 51; 4 . 54; 5 i: 31; 6
. 33; 714 33; 81: 54; 9UF: 31. FRULEEAS I,
733 30 FOOCE I AR A, HARR R (D1
PLERT AL B AR P, 82 33 (2) 2 WTERT T4
BT, 1808 24; (3) 4 PRAEXCE R
R SEANHI AL, A ORI EY S, idoh 55: (3) 3

" ARSCOR GBI AL 2RI S
WD (A" (1978

52 /88

ATEUE b R R AR L I o, (R 2
A5, 0k 51.

1 5|7

1.1 fEREERN

BB & DOBOE R & 8 e s A S
WIE T BB (WRR “H i,
DUNTRIAR “lfe ™) B0 A0 75 4 2 3 i s
W& BV MR M LAAM RS BT YR
RE A RS R 7 DA N
TEE AR,

Tl f—JLAT 16 AN 5 BE, #k HUAH 5 R B
—IL 84 NERE, Hrh T EBEEOAS, BE
JCERIRE 15 AN, vl iR E BE 60 4. 1l
B 9 NMEARTTE, FBREMUR Y BE, R K
o, Hrparriy R oKk, HALcE iR
IR, DRI ANK i A R S, i DA
WA A TGS AL AEAE AT LUAERY R
A i us w, S Em. n. nfll
FEMIE D t ko VEEBIE LK TEERV,
VV. VC. CV. CVV. CVCZ NFE .
1.2 DARTEFRE A

LR A4 s 1) R 90 3 AR e T DAY
R T VR I PR R R A A L, 3 o S AR
WA, MR, PEBITE (BB
&) (1980), —2F KL, M ITE (B
JIE W) (2001 —F e RS AR
flife— LN I (16 D, —AMEA
W79 1) ; ANAEF A HERDGE A, A,
FEMA, RS TRERDGE N G BIBHD 42,
VA 5 &7 75 1A L R e 2 R (A T s AH
[, AL AIANEE 10 4. 5 =i, K
PR IR SE I L T 4% 5 5 2004 4 (1) 11
W (B A RS R TSR R, il
o) A B Y ] PR EAT TSR b . R
H AR 8 S, Hodr g i T DA R AR
SIS AT 5T T U 4 P A R T 1] R O R A

YL bR RE T A A, RS (ERIERIR) (O
B WEY, 1980) 11-13 .



fol. MM 1-1:
Fh& L1 ERFEREREEM LR (RS,
2004)

A P | BB | SRR TS a R
milE | wilE
G| &2
PR | MR, | FRSC. | EIR | HR
PERL | TR
1 35 35 24 24
2 55 55 43 453
3 31 42 41 42
4 53 54 53 54
5 11 11 11 21
6 33 33 33 33
7135 35 24 24
8 |38 24 53 24
9 |1 11 11 21

X SRR AT LU Y FHET R A
I A RIEAR — 5, AEWR BT 25
ZE 5 EEAAAE TR, FUB S 2 S50 T
FPRIHIR 2 WAL T A4, 5. 9 P
A8, JERMRIIE 2R —
6], P R B B A RN AR, X
EEE R A AR N IAN R R 2 IR
AP o A SO B ] A R AT ok A
XEEWFFTHEAT LA

111 2 AR O ] 7 R (R, DAL f
W K. BA (FETEU) hiksl): “—
ROk, BRIEIR DA IR IR.”

1.3 ATHHIFHEKMEX

DAL Xof 2 7 3 AR AT A7 DA T A
SIS ST, AR T R T ] A
by TR A AR D . (R, R
U] A A X A A A R AT T A AL
DRl & FOWEFUAE P IR ST b o L o fe
VAR £ 1 b 00 1 1] AR ST, AT RE
A EA S AR R— 2,
1y HLB AL 6 5 PR %, 1 5 Z IR A T
oy, NTAAAEVFZ AR, XAl
FHARGE T )5 1A 2 WA IR I 28 3 5 X
T AR A A A R ML o T SE SR T
T IV RE S PRV R 735 O BATIWF 90X 21

VB ST, 2001, (ERE S, RiEH
ik, 17 bL

53 /88

W SRR AR5 2006

(7 PRSI T 3201, T DAAS SR Tl i 5250
T 2E I T VESH AR TR IR R (048 i
BT PR AT R BT, AE IR E X
3] P AR AR AT 82
2 SRR E A

AU S0 v e R 23 ], 7E B i) B
T I FH 2 75 BRI R, A (S R
HOHE I 8 0% LB R b 2 75 B 43 R B
By, I R B A ], DUERIE 75 U P 244
I PRI I o BR324 R 9 AN TR
Wi, BFHIE T = Ao X A5 iR 4
9 MRRA AL, S NV IZARE] 81 FhA
FZ L, (FRET “7 H+7 W7 Ba %3G
TR, BT RASEBR AT 80 R 1 A 4L
B oSG BT R FH B0 3 1 2R B AR 41X
AN ] R 4 A B 1] 5 1] P AR A A R AR
#id 34

ARSI 18 HI AR AR 8 DU A7 & AN K
TRAF e UL RS N HISEAS L R

WL wmoe, Y, 18 %, Bk, =~
S B G T T BRI A 5

PR 2. XK, B, 199, Bk, ~H
A 55 G I M TS

71 BUNA, o, 20 %, R, B
i 5 T BT U

w2 BN, o, 18 %, BIR, =
5 8 VG T T BRI RE
3 LTV
3.1 FREREM (FO KTk

ARSI () 55 5 AT AL R 2 T SCR 5%
HEMAT, SE T AR R Cooledit2.0,
S I SRR S T SR ], 20 7 T SR 7S S
5, A ET U E Y (EGG fF5),
KFESIH ) 22050HZ

RIS & A2 )5 B e R b R
SR T S R PR R A AT B
4 11025Hz, R JE FIHZREP bRl = B . 7F
HAbR I R 288 K B 7, —FhEAR
WA DAL L IAE, XAk A
DUF S0 BR: 27 ST AR 1 PR T s 0
B, Z R I8 FAE SR 7 VR IR U 3 A
0, PR P 0 e BB 55, e A R
O T SR AN T S8yt A 7 18 R A s o — P
DA B 7 2 Rl 2 Wp R T A MG

3

\g
TH.

5]
L)
vy
H



VERIITEE U W B 1 B AR I

FU I bR 5 B SO PR N B bt K2
WSO RITE 5 22000 % H 9T Matlab 15 B
R AT 23 B P A T 2 Sk B R 1 A BN O o R
A PR DAL B NIFEARSRAS, &
BN S BN REA I K — AR ) 8 AT
FEHEY, B a9 205 AR e i
KEE R A B -

3.2 TIEEMBEITE

Tk DL B 7R ) A R A 2 R R
(R P T R 7 24 A0, ERS BN TS R4
BT AR S, AT T 5 ER LA
VAT (1) O REAE I A 5 AT LU IR, A SO P
L ) P RO ] 7 R AL 1 SR AT A
AT TTESSE, TEELNEEARUF:

T=(lgx—Igb)/(lga-Igb) x5

b, a i BRI, b R R
B, x R SR . fEARSCH, BT
4y as b XA AR R 9 AN A RS AIEL
SRR S AL AN /M, XU 1 380 W43 1 HY
55 7 RN A s T AT P R A A R AT A 1R B
AR A/ IME o AERFAT VHE A0 R B |,
ARSI BN 4 b ST 77 32 3R A5 R P i A
SRR R R A SEEAIEE (R H— 1k S5 1 3R
1 ANHE RO oSS (K IE—1k
Ja &Y FEIE S 15 M AL, (RS TRIESE 7
AR RO RN AR EEAE (N — A 1
FY R ST 30 AN EdE A RS RS 15 AN
i)

4 SIS R
4.1 B R

K] 4-1 I 4-2 5 5 T 48 e v TRy
IR AR IR

M FRE, 1 ar i8R 22,
RIGIT UG T, AR S 2 I H AP 22 1
fiE, Mheseia 2 EHEss, il 1 g —A
T & FEAE M R ) 146Hz R4 325
R 186Hz.

2 RIS S5 i £ th £ 5 I R U 1 R
fE. HhER MR ) 162Hz b T3 rb s Bt v
188Hz, J& FF#FIZ A 157Hz.

S £ BN A, i Ak AT

TR S WA B (R 5 A A S 4y
), 1986 £, T (BB 66 71-83 1T

54 / 88

W SRR AR5 2006

) 190Hz NFEF|Z4 i) 136Hz. [All, #4%
e a “m™” PIRHIE .

4 P PIEATOP3) 2k 5 R B dh, (HE R
FRmREA K. thEm B ras, iEgiE ~
o MWIEARERE, Mgk M5 199Hz
R 21 2% i 175Hz.

5 R £ B A, ihE R
NP2 HhEZR IS ST 170HZ 228 5511
136Hz.

6 VA AT I R AR RO RRE, W AE
£k R 3B R N B 2R SR A N
173Hz, % fiAZAE N 162Hz.

7 AT 2k IV ORI,
LR TR L) N 15THZ, 2 SR L
157Hz.

8 LM 1) I 2y BUE A-F-2%, J2il
HREMP T WEESERE, Mg sn
199Hz, #4i% 191Hz.

O YIS 2o i 2 A R ke, i
2k WKL S 1 173Hz B2 2% 5 1) 133Hz,

DL 75 27 HH S O A v ) 4 o (A 0 B
A PR L SR I, BT 9 AN 3 AN
7 YR (10 Y AE AT BT 75 U L R B S e A
AR TR, "TCAr AlE N Bk Bt 7
YA 1 EEAR R, 8 YA 4 HIRMEAHR], 9
WAL 5 PHIRMEAA . R T I UEX R L, &
4-3. 4-4, 4-5 Sl T 5 AR X )
PV AT 34 2k 0 e AR L. NI EoR A
A7 7 VR PRI 2 R L R P A 2 1)
AR IEA TR B s (e A5 8 1A IR ET 75 U i Bk
FRBUHIF; 275 9 WARIES 75 5 AR & P,
SUR 9 1 &2 2B ) i Ll ke 5 1 i 4 K 5
B2, ORI 9 PAAE e S TR K
Bi, LA R T IR T B LA B R .
TR, WA-3 7 M 1. 61
FEAR R (0] LE s (2 75 7 R 4“7 IRy
TIEFN 6 T Hh 2 (PR 1k BT B, A 1 h 2
TR 2 R AR



W SRR AR5 2006

B ASCHIAR T AL B /A i e

e 30 T P o . . e
WERRRATHTARERTANS HEAT S (T QUSRI BSOS 7 D),
220 R 132 HA AT LE PR S, R gt AT
200 5 = N g ;
< 1o W SN SRR, [ 46 W 47 S I
140 *ATHRRE % TR R E R R A
120 MR O 1 fA T Ao am e
1 4 7 10 13 16 19 22 25 28 31 —>—6% %ﬁ41$5?ﬂmﬂaﬁﬁ
S :ﬁgw T8 | 208 | 3U8 |4 | 5 |69 | TR | 8 | 9
1 112 | 242 | 434 | 486 | 299 | 319 | 2.04 | 491 | 3.18
B 4-1 BEDFEANENTESHE 15/7 164 | 42| 378|466 | 162 | 294 | 1.94 | 497 | 261
30/15 408 | 199 | 028 | 335 | 0.31 | 237 | 2.05 | 4.387 | 8.61
R R B TR A A 5% —
FEAEYL 24 24 24 24 24 24 24 24 24
220
Azoo *I—I—I———I—I—-"—I—I———I—I\k.\.\.\. T $ié::!ﬁﬁﬁi-‘ﬁ (1-6¥) E{]%‘gﬂﬁ&
=180 t T 5
= H_A\A—H_A\A\A —=— 81
) P
120 Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il ‘1@ —.—Z‘iﬁ
1 3 5 7 9 11 13 15 Hm 2 —— 31
RE 19 4R
0 =51
B 4-2 BETRAEANEN Tk 1 2 3 -6
B R
1. 6 THHESEH i £ e - R e .
B 45 BEHEAFR (1-6 18 MESHLZE
220
p.d
?fg o | m AEHRAR (7-90) KEHHE
= % =61 5 B N
£ 100 s T sl
140 g ——7
120 \
1 4 7 10 13 16 19 22 25 28 31 j;gz \:\ +8TH
—A— 9
R 1
0
E 43 1. 6. 7RSS THHE 1 2 3
IR
Y o ‘ e
B 4-6 BETRAEE (798 HNESHL
220
200 v-mm-hw
=180 1 [——4i
=160 ¢ —=—8iF M4 bSO S 2k B, ] DA REAS AR IR
i;g ] | ﬁﬁigﬁq]%%ﬂiﬂ%iﬁﬁ(JﬂE{EﬁuT,Iauﬂ‘
It SEHGEE RIAT L . WA 4-2:

Kl 4-4 5. 9 ILAEEY Lk

DA b3 ek S50 R A5 9 75 U SR A E H O
W7 22RO, FES FIEASRE e 4 iy AWy
S RET A (R Wb B G, DRI A A R L%
RV B R A e R A R H AT L

55/ 88

Rig 42 FRTURPEENAFEOALEN




H{thid BF&E RAxTLE
7 1 (2|3 |4 |5 |6 |7 8 9
AR 24 [352 | 51 | 54 | 31 | 43 [33/22 | 55/554| 41/31

I (CZUR) | 24 |43 | 41 | 53 | 11 | 33 | 24 53 11

LI (HHR)

24 1453 | 42 | 54 | 21 | 33 | 24 54 21

2
gy e

35|55 |31 |53 |11 (33|35 53 11

J Jiid s

(3]

35|55 |42 (54|11 33|35 54 1

T IRE A F ) R A, R AT AR S
ARV S 56 BT A5 B (1 48 2 A v B 5 T ) S R
F RS 7 PR A A S R DL 22 o
S, R R R A e S AR L, 12T,
R L A0 A7 1 5 WM T e s 2 1
R B 1) 22 R e K, ARSI T T 2 1T
PRI Ze A — 4 TR IR s AN URRIR T3 3
P A T Pl s, AR T . il
s SEICHTAR 4 PRAERI R . e gt
— A, RIS R, 4 AT DA A
W, VTR AR AP FERE 5
W, S PR 5 AT B A 2R, A
FHEF 3835 BT 15 2T R AR TR, ARk S256 45 3
Bor 5 P AN, LR BRIRRIE T2 1
i 6 VHAEIE I SG A H R AR B
U2 5, W& mH 4 Rk 2k A
(R B, A SCRE AR A Tk Ad s LA 1S
O A A 7 R AT RS R 1R Rk
AHIA], T AR SEZ6 (10 25 S o 7 YR JE 18 IIEA
P 2id 2 ok, #E— AN ECT
W, AV L ASFE AT BT IRRAE, MW IE
b 7R LTIt ANE s KRS 8 AN 9
R P 5 1 FT R BT VA 4 0 3 1 LR T
0 R LR AR 2 0 R T 4 R R 5 R SEA
V)45 o

FLUR, T RTR A UK S50 BT 15 1) S A RN 3%
R 0 S 45 BRI 2 SR L o AR IR ST 1) 5 L I
AT 5 RS 5 T3 S 06 v 110 BT JIR A A4 T 1
FEAL, #RRILH 2 A 4T, 4 P T REAI 2
5 i FHA P I AR A IR T (0 55 o 3t 22 A O
KG, —H FERIAE: BT 2 P L
BAGAN A s ARSI ) 3 PRAN 5 R R e

U gk A e S CERE I AR SR AN TC RS )

HRO I SR T R I HUEAE, T

2 JRWPRAMP EBMICT, . (BET SR
(FIMESC, B2, 2001 4F 9 A5 1) htlg:

BB B PR I D S S A .

S e R SCRTIERIE R, I,

56 / 88

W SRR AR5 2006

JERTER ML Ra R ARERTE 7
PRI, MR B S 7 3 o TR 1
FAEAN .

SR ESCHTHE, N IR gl A L
JEAE IR S 7 R 5 A RS 56 (A A 5
] 7 R PR VAL [ I8 075 (55 SO0 00 1] A2
RIS, WK 4-3:

g 43 RRKWHERRFIE I MEETIAE
BHREE

L | 29 |3 Y| 49| S| 6YH | 7| 84| 9

TifEfH | 24 | 352 | 51 |54 |31 |33 |33 |5 |31

4.2 WFWEIEEST

T 2 1A A A 9K e T X T 1]
AR 7 IR SEEGATE T, P LAAR SO AR X
A AR PR YIS  FERFS T AR
REGE F 3 A f i e ARG S k. |
56, 73R 1A AR R A e A B
fi 9 AR AL A () FEAT 3 ith £ i 7 ] — 7k
KBTS LR ok, RR T {EVx 5
BRE AT VA — A 3R, 70 A 1 6] 28 45 1R AL
B i AR AT I A .

FRHE DAL 570 T LU %% 241) 4l 44 7 18 26 XU
B LN R A RSO B
421  1WRALTRET. JEEAEN KRR RER

Kl 4-16 F1 4-17 o 7 1AL TR H S
SEA S ES NN R

Kl 4-8 o 7 L YR I SE AT 2R 1
T FUEE iR A AR LG, B ] LG 2]
PEF R B IR 1 A £ ST R,
SUR IR o T )5 — & 19 A [ 1 H BAS
[ (s oy g, Hod “1497 v 1 i Hh 2R R
i, “1+27 i RGBT
PLFRIERT 1 FESIAE 137Hz AT 187Hz 2 |]
B

Bl 4-9 W2 7 1A T 5 A0 B I AR
FF BT O I )T, ISk T
B2 BT TR M T I AN [ o AL T
J5 T 1 REESAE 140Hz AT 183Hz 2[R 284K,




L+ (1-9) REHFH L%

220

200
%180 r
= 160
(<

140 T

190 LbbLbLE D L
1 5 9 131721 2529 33 37 41 45 49 53 57 61 65

R

B 4-7  1iRGITRIFES AR P 4%

(1-9) +1REST 3tk

220

200 -
%180 (2
= 160
(<

140

190 DLLbLLb D L
1 5 9 131721 2529 33 37 41 45 49 53 57 61 65

R

B 4-8 1iBITFRFEMERFMHE

2 TR S A AR U A

Kl 4-10 F1 4-11 BoR T 2 AN T RT RS
Y T I AT 2 15 Do

M 4-10 Sk, R 506 S YRR EL, 2
L VA i R AN NS N B W 7 I N
RFF I R E . I, T RS A
[, B LUAE 117 1) b 2 3 S B LR R ) £
o LT RrFR 2 RIS EAE 152HZ M
203Hz 2 [0)484k

Kl 4-11 bR T 2 P TR A BN
T 28 A R R B T AR R R I ) T B U
fiE. Ak, e “1i+2 0”7 F1“5+2 17”7
Yl 2 WL B T AR, FE sk
Mk R EIHRRE, X EE e i TR A
ANA) I ) o AR S E DY 7R 1 s 2 R R
XA, K 2 RSB RS5%E
Ao B WA IE X RG], REn] A
A=A, —REEAARNW R SRR — 2
2 WA G Tz, JLALT J5 A7 T
I T AN B (R 3 G I o ] R R — el
H AR, AN 2 O R R E T 35 =AY
DRI R BB B NAE & 1R R R o 48 0 e R
FWRAHRTE Ao AL, A SR e X P AL
ST HAT W P, 8 7 Bl T R T AT

57 /88

W SRR AR5 2006

B2 R, A SR PR 2 AT S TR
ALY IR A FE O AN R A AR AT G PR
I 2 8 L85 T BEAE 149Hz Fi1 198Hz 2 [A] A% 4k

29+ (1-9) JBHSFF1 2%

220

200 r
%180 r
= 160 3
(=9

140
120

1 5 9 1317212529 33 37 41 45 49 53 57 61 65
R¥

& 4-9 2 A TRIFARRIEN Tk

(1-9) H+2REHT g%

220

200
Eb:: 180
< 160
(<9

140

190 HLbLLELLLUL Nl L L
1 5 9 1317212529 33 37 41 45 49 53 57 61 65

R¥

B 4-10 2 @GTEFEEERTHHE
422  HARETEFERA G HRLE R

3 M 5 IR O YA T A TN AR SR B
TSR, B A AEAZ

A4 YRAL TS A IR R
i S =t N SR G R T S S
S R REAE . AL TS F
“Ot4”, “3+4”, “5+4” Fil “6+4” HET 4
A g 2 S S 8 DR 1A K AN [T
B S, R ORI IRE. UL 4-12.

6 LT AL I S O A T A R
fiE, BAARAAM . R, LTS AL ER,
T SZAL G F R, 6 Lt
2 7 0 S B AN AR SE e R AROR B
“2+67 fI “5+6” 415 6 WSkt T —
E R FEMIL TR R R Sk 2L
RAGHA TR F 1 6 M b fRiET
PAFFE. LI 4-13.



220
200
=180

(1-9) W+4REST Itk

s

S 160
N
120 LLLL e e e e e
1 5 9 131721 25 29 33 37 41 45 49 53 57 61 65
J=§/3
B 4-11 4ATREFE T
(1-9) WR+6TRHELST- 35 fth£&
220
200 f

W SRR AR5 2006

FHPAND, BANBULEREAN RS
il BAF AU, H AT IC R B A AR A0 1
UL, T AA SCETI e AT IR A B AR A

Pail, ASCAFFICLE DY 4 AR PR -

1. 1iM[24] — 6 HM[33) _+)aT

2. 2if[352] — [24) _+J5T

3. 4if[54] — [55) _+ET

4. 4H[54] — [S51/HT T+

I TR A 4 T O Y ] O R A A
BRI B 51 R R R W N o bR J2 0 1 R 1
B, —3A7 30 AR R RG-S 4 AR R
e i ), AR 4-4:
g 4-4 EREEWNFDIRAABERZIFER

§§180
= 160
(<

140

190 DLLbLLb D L
1 5 9 131721 2529 33 37 41 45 49 53 57 61 65

R

B 4-12 6 AT RFRER T

7 PRI 8 YRS T 1 J A N o AT L 4y
L, AHERR 20 4 AMREE, R FIEAOR R
R T 1] 75 U — PR AREAE
423 B E RN R

AE 0 AR R 4 1] 75 AT 75 2 43 BT I
Feth by ARSCRA T AEVERX X 1] 75 1
LT HEAT T — AL AL B, 45 21 X015 1] 75 1
WA RIGLEEH BN NE AR
4t, SHREET 5E A9y, Wik )agy, Lo
GBI RUE T TA] 75 U 9 DL R A
1. 1 RAERT AL E AR, ARSOK 1R
T T R AR AR A B S A TR 6
W R AR L
2. 2 PRI B N AR A T
3. 3 YHAERUE R B A LE R 1
WD, AR ORRE—3, A SO ILAL B AN
KA s
4. A PRLERCE R RS T AN, AR
W JLAE R 5 T AR A Dl Ak 30~
5. BIAMOTEDL: YRS T H#E,
e 751 8 YA 8+5 741 A AR Ky T, 45“8+6”
HAETHAL R M, 5 “1+8” M “5+8” M
WA R T, H I LA 4L A ] 5 D
(“1+8. 8+6” &% A —/Miili], “5+8”, “8+84

58 / 88

I A
Fes AR HILAAE (LLZEARS)D
1. 33+24 (33+24) 1+1, 6+1, (7+1)
2. 33+352 (33+352) 142, 642, (7+2)
3. 33+51 (33+51) 143, 643, (7+3)
4. 33+55 (33+55, 33+55, 33+55) 1+4, 6+4, (6+8, 7+4, 7+8)
33+31(33+31, 33+31, 33+31) 1+5, 6+5, (149, 6+9, 7+5, 7+9)
6. 33+33(33+33, 33+33) 146, 6+6, (1+7, 6+7, 7+6)
7. 24+24 2+1
8. 24+352 242
9. 24+51 243
10. 24+55 (24+55) 2+4, 2+8
11. 24+31 (24+31) 2+5, 2+9
12. 24+33 (24+33) 2+6, 2+7
13. 51+24 3+1
14. 51+352 3+2
15. 51+51 3+3
16. 51+55 (51+55) 3+4, 3+8
17. 51+31 (51+31) 3+5, 3+9
18. 51+33 (51+33) 3+6, 3+7
19. 55+24 (55+24) 4+1, 8+1
20. 55+352 (55+352) 4+2, 8+2
21. 55+51 (55+51) 4+3, 8+3
22. 55+55 (55+55, 55+55, 55+55)  4+4, 4+8, 8+4, 8+8
23. 55+31 (55+31, 55+31) 4+5, 4+9, 8+9
24, 55+33 (55+33,55+33) 4+6, 4+7, 8+7
25. 31+24 (31+24) 5+1, 9+1
26. 31+352 (31+352) 5+2, 9+2
27. 31+51 (31+51) 5+3, 9+3
28. 31+55 (31+55, 31+55) 5+4, 9+4, 9+8
31+31 (31+31, 31+31, 31+31) 5+5, 5+9, 9+5, 9+9
7



30.
3L
32.
33.
34.

31+33(31+33, 31+33, 31+33) 5+6, 547, 9+6, 9+7
33+35 1+8[f1 5]
31435 5+8[ffil4H]
45+31 8+5[f714M
32+33 8+6[141]

H T AT SR, R AR DL B R A ey
30 AR A R A AR AR R, UL
4-14:

Bl 4-13 WETRABERMER

—ro WO e Ol

2 3

/

— Do W = o
e e
— Do W W O
T

— Do W = o

—ro W = o1
———

n
[ N SCR Sy )
T

— DO o B O

N
>
_—

— o W = o1

— Do WO = o1
T
—ro W = O
T

— DO o e O

—ro o W= o1

— Do o e o
s e e
— o W = i
T

W SRR AR5 2006

22 23 24

N

— Do W e i
— T

— o WO =
— O W = Ot

25 26 27
5 5 5
4 4 4
3 / 3 3
92 \ 2 \ 2 \
1 1 1
28 29 30
5 _— 5 5
4 4 4
3 3 3
2 \ 2 \ \ 2 \
1 1 1

5 R4

ARSI I S B A ) T T A R AR
B B T P YR RO T A R PR AR o

LEVAGNRERE, ARSI P TR R R
oA A U RS S 1 24,
2 if: 352; 3: 51; 4i: 54; 51f: 31; 6
. 33; 7H: 33; 8f: 54; 9: 31,

RO I A R 2 T AR
FEEAE G, TGN 30 oA 1 1] 7 R AL
B, AR Ry (AT AR S (1D 1 IRAERT
FALEA N, AN 33; (2) 2 PWLERTFAL
BIAE R THR, Dk 245 (3D 3 PHLERE
FEHB N FEAT EL RS b, 0 51, AbE
HANKAEAR Y (4) 4 PRAERGE 1 R EE T R
SEANH] G, A SR LA X1 TP AR Dl Ak
B, ok 555 (5) fié i 8 W{E “8+5”
A AR N T, 78 “8+6” 414 A8 b %,
fE “1487 Fl “5+8” A hAL AT, XLk
AR SAEAS AR R AR, F8 PR 1T Y
BARLINAN ], AR PRI 58 7 B RN IR
FEHEATHIN , A SCEF IR EAT AL 30 51 SR
fifo
6 itig

TEAFE R A S R, AR

PIA LS 7. 8 WAL T RIS &I
PUANR] A A2 7 1 9 R 22 57 W ——9 A
[ N ARG B T, B R AR
7. 8 (8 R EBISMELL) PALERY)E & 17

s =Wt of

k=l

I ZS T RIEH w1 = RR CIDAE LB N 71 S

59 / 88




Gb, O3 ATECE L ARG 9 TR .
XA fig 5 S0 TR B A G, (H S — 5 THX
A DL FRATT X 75 VA X T R P
P ThRE S

MBI R, FEA A
FAEAE R AR, FOREA R A RE S
X AN B AR TR TR D Re (0 S B
ANFVER o B, 7EpOE- g b e (O
A AR, e o KRNI R
FAR, LR AR R ARFE (FLITFE,
1995), X LEHT S AN [ (1 75 2% S m AT 7
(IR AR Th R AR D R B 22 S iy, U2
X IR 22 S H HT IS SN 2 AL D [ AR IR
S A R P A R TR S T R 7 R 8 I
SEAT R 2R 161 23 A1 5 00, Q1 SR AN [R) ) B o)
FE D) RESE IR A AR DTk 1) R, v LA
AR 7 8 YRR R I B E W
HEM: 2 BT A TR AR R, BT
DA S8 5 2 19 IR, [R] Iy =3 i Ak iy Ay
()5 A7 28 2 R 7 5 VT SRR R AR S B s AN 7R
PRI, BRI 2 0 X o (KR S 0 B
(1) D Re Bk ] Be A P AR, 14 75 R Sh g s
B RKRZE BRI RS, MR 7. 8 P
{100 75 TR A g 2 AR X T AL A T A
A b3 AU D, AN S PR S0t 7
B — 2P

Tih, AE SR ERYOKRE, B T W
Sthee A T EE ) RS S
FH 3P0 s 7 P RAE U A S 1R AR TR A7 A 22
Ft, S AR B R Y 7 YA 6 TR R (ELA
AR, T REX ARV R 7
EXE A R R A RN 2 —. B, 7
W AR R , ARSI 4 AN RE NiEA
REAH B e IRl

YT 8, (EBETEI) (RS, ¥
%Y, 2001) fRH: “CEER) 2 8 AN
8, MIOCEHREL A 53 (SR EME N 54), Kot
HEIECh 33; TEITIE K I A 33 AE AL
L. il 54, & T HUEA LT L
55 8 W (33 Al 53) Akrif, FrLiit 33 JEA
53, AFKEE 8 .7 18 YiAE X il 75 i A )
AR 8 WK ICE & AR R

Y@ M, 2001, (HEEITEWILY, B H
Ak, 25 bt

60 / 88

W SRR AR5 2006

AT 5%, XA 2 A S MR AT 2P 1Y
W

2%4H

RO TY, (HRE P PR SRR TG ks R, B TT K245
Fhetiesc, KT, 2004

AL, 2001, Cigife Rm), GRS AL,

2001

WA THLEE, GBS, dbatR2% i idt, 2003
(1992 4E45 1 i)

Ak, 2006, CMCHAE IR ———F %
SEIG R L R TIEMA S, AbRtRSE AR
R IR, KT, 2006

X B, CEE) RiE A SR, (RIEE
), 2006 45 2 1Y

BRE . RS, (BB S0, G ML, 2001

SRS, (RIE AR SEI T, B R AL,

2001

T, RIS WP, GESWISY) 1986

A L3, SUBCT GBS 20, dbatRS AL,
1990

A, 1987, (RIS EHHRHND, GBS
FAEN) B 44, T GESFERED, dbnik
HifRAt, 1990

A, CRIBEICIRIEY, ORETRSH) 1990 4F
B3 W, T GESEARE0D, TR AL,
1990

Frige, (PUBRIF G TER A MR, BT R h R

s, KT, 1990

A B, (EOARD, JLnliE S b L,
1994

A, CREFBR I XS 9 SR AT, Jbnt K
CERGE R IR, RT, 2006
TR, CHARE BE S %), RIEH MG, 1984

FIRUE MRS, CREBTEE D), WS AE
kA, 1989

WG, BER, (BEMEK), REHRHE, 1980
R, (RIS, RIREE HREL, 2005

(e P S SCERIEH 0 S
100871)



W SRR AR5 2006

B 15 R A S22 AT A
A EHBRERZNARE

An Acoustic and Autosegmental-phonological Study

on Maonan Language Tones

M 5

Abstract The Maonan language belongs to the
Dong-Shui branch of the Dong-Tai language group
of the Chinese-Tibetan language family. In the
prevenient language investigation, there were eight
signal syllable tones in Huanjiang (in Guangxi
Province of China) Maonao language and they
were described as Tone 1: 42, Tone 2: 231, Tone 3:
51, Tone 4: 24, Tone 5: 44, Tone 6: 213, Tone 7:
55/44, Tone 8: 23/24. Tone 7 and Tone 8 exist in
stop-final syllables. The little differences in Tone 7
and Tone 8 resulted from the differences between
the long vowel and short vowel, in Tone 7 55 for
the short vowel syllables and 44 for the long ones,
and in Tone 8 23 for the short ones and 24 for the
long ones. Except this study, no further study has
been focused on Maonao language tones, both the
signal syllable tones and the sandhi. However, it
is important to study the reality of Maonan
language tones and then learn the whole of
Dong-Tai language tones, so it is necessary to study
Maonan language tones again and compare the
results of previous and recent studies and show the
differences.  Nevertheless, the complexity of
Dong-Tai language tones reveals that the traditional
auditory investigative method may not accurate
enough to learn the quality of tones, especially the
sandhi. Therefore we design this acoustic study
for analyzing Maonan language signal syllable
tones and sandhi. Additionally, we also use tone
theories of autosegmental phonology to explain
some acoustic results of Maonan language tones. At
last, the results show that there are few differences

" OARSCHE AR P AL R BRI “ DORGE 7S R
R 2T (B IR,
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about signal syllable tones between this study and
the previous one. According to the acoustic analysis,
there are eight tones which can be described as
Tonel: 51, Tone 2: 241, Tone 3: 431, Tone 4: 24,
Tone 5: 44, Tone 6: 323, Tone 7: 44 and Tone 8: 24.
The results also display the differences of tones in
short and long vowel syllable in Tone 7 and Tone 8,
but considering building the tone system and sandhi
analyzing, we only describe the differences and not
show it by tone numbers. Moreover, there are
appreciable sandi in Maonao language. Concretely,
Tone 1 and Tone 3 become high-falling ones in the
anterior syllable and can be described as 43; Tone 2
and Tone 6 become middle-falling ones in the
anterior syllable and can be described as 32; Tone 8
becomes a level tone in the anterior syllable and
can be described as 44. According to tone theory
of autosegmenl phonology, the sanhi in Tone 1,
Tone 3, Tone 6, Tone 8 can be explained by
floating-tone theory.  Simultaneously, we also
rewrite the tone system by HML marks and do
some research on the downstep phenomenon.
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R RN AR G AT R AT, TR R
VB 8 ANERLE 1 7R U 1) LR ERN 30 PR T A AR 18
PO AR, EIERE BRI B FEBE RN
VU R R X W AR R I R AT AR RS, kAR )
HML FRifEARS TR RS, JE0 BRI S 34T 1717
Do
1 518: A

EBRIE (B “BHEET EBEEIEAM K
S . BRIK A KFmaunam®al #ai'nam®, FH

RIEAE) VRHR AR X AT E A B R
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WIET RE L, BRI DUEE R 6 5%
il KT8 S iR 5 o DM B B TR AT A
Z W, 1EEH AR ERITEE N, JU (B
ERIARY CRE, 1984) X BT 7Y ML
A BRE RN HAE S AR E
LRRHE, @lmocdE KR, i uv m. n. n.
p~ tv K& R, A 8 M HIGE LR A
4, MBI 2 & TH b ) — M AR
PERIES .

AR SCAE AR ST LAt b, T3 S0 755 2
R 77 905 25 N T P T P B P R 0L T AR
G DLHEAT PR 2 0 AT, AL B MEH T R GURIR
A AR O, SRR B S B AR 1)
PG G55 LI 25 R BT AR OCHREFI B ], &1
L XM 8 735 T B T 7 R ) BE 2 R AR

A1 B ARG G T 75 U AR S 36 N SIS 45 2
A, NI ZedsA (&) W BrER S RET
] B R A4

2 BEETRENT

2.1 =8
EWE— I 2 AR, WR:
mb b m m f v w
nd d ts tshn ™ 1 s 2z
cd ¢ fc ¢ j ?j
g n
h f
mbj bj mj fi vj
ndj dj tsj tshjnj 1j zj ™j
dw tsw tshw v sw zw
cw ew  Jw ?jw
ngw W gw
2.2 &
EHE SRR 88 A4S, BT
aii au  aman ag ap at
am  ai au am an ag  ap at
€u €m en ey €p gt
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We MRFEIAG 24, BIEE 7 FFIEE 8 . 2 7.
55 8 P N T ool KR AE M AEE gk 2=

5l o
e PH %5 1l
o1 42 ta' ot kha' HZ2&
o2 231 ma’ F za’ 2
o3 51 ha’ %% na’
o4 24 la* it na' 1z,
%5 1 44 pha”(JHJD WL ta’hia)
556 213 ta" &0t pa’ fif
57 ) 55 tjak’ Wt zak' Y
7K 44 pak’ [ zak' 44
B8 23 tak' MEME dak’ #
B8 24 lak' JLF dak’ 3k

(RI&D) haU%s T B R A R R A
1. —3L 6 AMEFSE IR 2 ME R, FIpGEY E
LN IBHAR S, A A R A o6 5 i AN
IF] o
2. 1A 3 HIRMEARLE, HEAEAL S, HE
5 LRMEBEA, 3 R
3. 7 A8 KA T R AR AN
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ak R, FHA:

cka)  PIA5 IR
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B E S A A [ .
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AU ARIE B R TE I 8 NI . 7k
PG ] I 28 FH 2 75 B T ], DA S
ST IR B B A L e MR A R ) 43 7 RE S 43 A
BBy, TR S B A, DUORAIE P i 7 2%
Hol O MERG T o BT (B T HE 8 AN TR
], AR =AY . XS A 8
MR G, TR R 64 PPdl G, SE
B AERR 2 A R AR UEAT 3 NI 1Y

SLIGHFRHE 2003 4E 3 HAE) USRI B
HIRTPAS B R, &8 Cooledit2.0. K
X E S, Ak EES, AFER
WA TTBE S (EGGIE YY), REMZE N
22050Hz. 3T g S = g 5 K ik .

13 SCAEHEATRRACIN:, 1 SE R B A
PRI I, A SIS HER 1) 1
D5 AR P TR S R AT T T . ARG
LR SRR, FHEE S AT Y, T2
AU, SRAF LG 5 10 75 1 ih 2 B R 7 1 2
o IR, AZRAFE AT T MK IH— 4 Ak
P, AbERJE, &FFSURE 30 AN AL, fEA IR 15 A4S
4 FHEEERPEZES
4.1 BEHERA

MR AT 2= 250, N TR Excel
HH B T B P U (R ST 34 il 2R e -

B AT ISE
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940 P2 XK 5K :;g
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= 210 foeeerx Agmy FFFRITIHT —— 31
— X
Eé180""'5g e TR x 41f
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150 ——6if
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FEE LA, LURR 3 R SR AT 2 T R
(1, HE R R AT (F&EY TIkh, 1
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BB, 8 3 ARET K. 248K, 1 iR A
T3, TR, A, 3 gk
WA — VPR, B—FidE, 2540
HORBE, AN RAROREES . FENTISS
R CRIRED I AN 7 I A I 2 AR —
(17, 3 U IR AT IR~ 2250 43 AT g 1 A 3 WL
FPR IR o X oy Sl A2 A A7 S B S AR B
RAEHTRAEK, ETHEFEATHIF.

2 R 6 URES R TR . 2 P CTRRE” A,
6 PN S “REAE” . 2 PR i KT 6 1.
2 PR S 1, 3 R SR,

4 AT, 2T E AR LI PAT

5 YA T HEAN PR S 2= A ) b B3,
R, R R R R

7 VRA 8 AR, (TR A A T A
H I A X P, AR R T R
B fooE 7R 55, Koo 7 ik 44, S
JUTF 8 W 24, KIuiF 8 N 23, SISy
Wit g R FFIX A A, WK 3 FE 4.
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8 i 1T KR B B X S AT RE A K
(phonation) =\ MMEM, X EHE— DI,
JLU RS e KR B LU I i 7. 8
PRVAEIE N R T KA 1) 20 S ENAS K A &2
T FLAE R 5 1] H g R 3 X K e i HRR
BREA 7.8 WHIET, PTAE R RS
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HE AT P AR, XA AR BT 2 i
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TR TR TR R R L A I A
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WA TE SN TR a5 BAE, BTHELGE
FE LA P 2ok 5 BEAME . B AW R
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Horba ik RIS, b ik R PRI, x
Wl AR, AR SR HE L T R AT
EIEEA . EASC, RENHS av b
P34 S 1R 8 AN R EEATESCA ped 9 e KA B>
B o LANFRATIAS 216 R V8 1 55 09 o B A i 2 Fn
g9, DL 5 AT 6:
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B ARG A GRS, A A R AR
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IRV IR E , FE HL2E W b 5 0
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3L 30 MO T PRALAR L AT E BE & XS T
WAIES, R PRI, M 18 A AR R,
2 WK 2
= 2 EREWNETHHEIANBMLEXFATIER
7

A LA W E

1L * 1+, 3+1 43+51
2. % 142, 342 43+241
3. * 143, 343 43+441

4. * 1+4, 3+4 (148, 3+8) 43+24 (43+24)

5. * 145, 345 (147, 3+7) 43+44 (43+44)

6. * 146, 3+6 43+323
7. * 2+1, 6+1 32451
8. * 242, 6+2 32+241
9. * 243, 6+3 32+441

10.  * 2+4, 6+4 (2+8, 6+8) 32+24 (32+24)

11.  * 245, 6+7 (247, 6+7) 32+44 (32+44)

12.  * 2+6, 6+6 32+323
13. 4+1 24+51
14. 4+2 24+241
15. 4+3 24+441
16. 4+4 (4+8) 24424 (24+24)
17. 4+5 (4+7) 24+44 (24+44)
18. 4+6 24+323
19. 5+1 44+51
20. 5+2 44+241
21. 5+3 44+441
22. 5+4 (5+8) 44+24 (44+24)
23. 5+5 (5+7) 44+44 (44+44)
24. 5+6 44+323
25.  * T7+1, 8+1 44+51
26.  * T+2, 8+2 44+241
27.  * T7+3, 8+3 44+441

28.  * 7+4, 8+4 (7+8, 8+8) 44+24 (44+24)

29. % 745, 8+5 (747, 8+7)  44+44 (44+44)

30. * 746, 8+6 44+323
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2. 1 URAT 3 YHAEXCE TR — 1 I R kD
JIT 5 7 R A ) 5
3. 2 1T 6 PHAERT— ¢ 1B AR R
4. 8 PATERT—E 1T, AR B AC
T 7 WAL TR — &, HEHES
5 BFEFERERFENEMEFEHAZN
fBRE
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IXEGER S Bs s (E SPE H i AbEE k) 55 i B
HEFIAE— 4542 LB IRFAE o R B B 5T R R
Ao MRS FUS A B g, &
BTSSR AE TG BOIEAT PSR etk 454, 3B
SR RN T, PR 4% S5 R ELAH OCHE, (H AR X G,
AR — g M kiag . T2, J5 SPE &
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Mastti, fE2A 20 B E R

70 FAREMHIAM A EHBEE R
Goldsmith 1976, G. N. Clement & J. Goldsmith
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SEAATTI — AN TR o ARAT I8 e A B A Y 7
FHEX R, B SRE SR E AR
S5 E I CEATIEIX 853 sy A R i,
BT H QR WO TS RS g5k, X
SR A A A, DT 75 YRR J T ST )
B o ABATTRORIF SIS 7R T 7 R I 2R v () P R AR IR A
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TR SR A A P S i A LY 7 I A
P IUIRER at R S PRI e

ASCUL PR B R B E S BE R R
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B AT AR
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AT RFH LSS AR A PR AE,
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HH o VU TR S5 75 R R e Ik 1 2 (UAC,
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fr: HEAET (EELP s S
X—fBar CAMFE S E S Wb (CEFEET
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P o P SR B SEEHAE LA LSz
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M P AR B r B RE, o LUA 2 H E R
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JE R B AN A g, AR = BOE T
WINTCRW R e Kooy, B
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7 H+HL H+LHL H+HML H+LH H+H H+MLM H+H H+LH
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3+4 (HMLH) 223.07 195.80
3+7 (HMHD 231.38 225.88
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5+2 (HLHL) 213.90 208.28
7+2 (HLHL) 226.89 209.12
4+4 (LHLH) 203.93 200.48
5+4 (HLH) 222.40 193.58
7+4 (HLH) 233.63 224.63
5+8 (HLH) 223.68 210.28
7+8 (HLH) 188.57 163.92

FRAN T UL LR AR
TR T IO . SR TR S5
B . & TR R R, B
SN T R B M VUL A TR A 3% 7ET
B, AP S <R AL,
BRI, RS R, R
By 1 T AR T WA o

£ 7 REERNMRAES

WRAS GF | BT ITEEUR A Ja TR K E

FRHIE T A1) (H2) (H2)
1+1 (HMHL) 227.34 231.97
1+3 (HMHML) 207.90 221.18
1+7 (HMH)D 206.58 239.12



3+1 (HMHL) 233.27 235.01
3+3 (HMHML) 219.33 240.69
3+5 (HMHD 213.70 220.02
8+2 (HLHL) 168.60 210.89
8+4 (HLH) 184.68 223.54
4+8 (LHLH) 195.05 205.77
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A Study on Tone Learning of Deaf Children in Mandarin
FHE W JLLP

Abstract This paper is concerned with comparative
sudy on tone learning of cochlear implant and hearing
aid children in Mandarin. Some conclusions has been
drawn by comparing the tone learning between 68
cochlear implant children and 46 hearing aid children:
1) Cochlear implant and hearing aid children show
significant differences in the tone learning. In both
single syllable tones and diatones, hearing aid group
are significantly better than cochlear implant group. 2)
The order of the single syllable tones, from easy to
difficult, is yinping, qushéng, shangshéng, yangping.
For diatones, the easiest is yinping+yinping, and the
most difficult is yangping+yangping. 3) The main
error of two groups is level for the the single syllable
tones. For the diatones, the error of cochlear implant
group is almost yinping+yiping. The hearing aid
group is different. The first tone is mainly right, and
the error of the second tone is mainly ymping. 4) The
results of single syllable tones are significantly
correlated with the results of diatones. 5) The tone
learning of cochlear implant group is correlated with
the tone discrimination. Correlative factors on the tone
learning of hearing aid group are final discrimination,
initials discrimination, tone discrimination, the level
of hearing rehabilitation and the level of speech
rehabilitation.
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K27 2200 B (3K 2):

Kl N LHARZURIB W 38 41 5 7 g b
B | FEAE | bRdEZE
ANLHWE | 63.11 | 68 24. 00
Birss | 88.04 | 46 18.79

2 PR Ty R RS R R T 224
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ANOVA
AR S
Sum of
bquareg df pan Squal F Sig.
Between @0.777 11900.777 p9.607 | .000
Within Grop1.854 | 112 |537.070
Total b2.632 | 113

. §$=0.000<0.01, Z=SFHrI iR,
W R 7 20t B U g R AR T AN
[Alo FEXT 4 AR IE A R A i R 34T 48

it (R 3):
£ 3: P 4 NRISHILR
Hbr | gk | ALH | I | Birds | I
WA | WK | wisE | (% | HE (%)
L | 117 95.9 88 95.7
1 | 2 0 0.0 1 1.1
B~ | 314 1 0.8 0 0.0
4 i 4 3.3 3 3.3
2 38 31.1 68 73.9
29 | 1A 73 59. 8 17 18.5
FE-F | 394 6 4.9 3 3.3
4 iff 5 4.1 4 4.3
3 i 68 55.7 79 85.9
3 | 1A 51 41.8 10 10.9
A 248 1 0.8 3 3.3
4 2 1.6 0 0.0
4 85 69. 7 89 96. 7
49 | 1A 36 29.5 3 3.3
XE | 2 0 0.0 0 0.0
3 i 1 0.8 0 0.0
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PR FEE N TH AL & T BhWrasdl. Bk
by NI ZH 1 11 1 B Z s e vy T Bh Wy
AL, BTt T B s AL, A
T LA T A R SE R B 56.8
%, SERBHTHYE 8.0%, iMBhWras4l sk
B 2 32.1%, SR BHF 2 20.0%.
3.2 XEWHEHA

PSRRI PR A AR [F) (1) 7%, AR BINTH
WS ZE RN B W 2 200 1 A R e, anfEl 2:

100 fssnnsa
%
?
90 I 4
a0t Tap
'
ko1 s
60
sof
40 e
s
a0t T,

10F

Il L ' ' ' 1 1 1 1 1
o o1 02 03 04 05 06 0OF 08 09 1

K2 N H- g 2 A Wy 8 4 X0 19 Rt L

FEL U —FF, Bl W s 20 0000 19 75
FS I B AR TN HR AL . (AR
[, BhWrdsdir st 85 7 Lh B dy
T 2/3, SRIG IR BERE, 1M 2/3 I N T Hlw 4l
JRGAE 50 43 LU, N R ) L6 X 1 1)
FRAFRARIKE 22T o 5F N T HAR 4R Bh Wy
21 BB Y A AT ST GR 4)
FIERL IR 35 5 22 53 AT (BR 5)

Fd: N T HIRAUR BT S8 LL00E 35 mRSge it

HbR IS S A S SR R TE A,
XFE, AR MR IEA R A5 BN T B A5
4 AT 2 20 B 75
L BN BT R RAS 4 S A IR
BN . B B BE, (2
s HAE B2 22, A1l e R
Rz, I A A R 2 22 0] AT
R8I PR T A, R BT
RIBRATEEAANIR], ANIR] (2 BhWr s 20 3045
TR b SN wVe 17/ RPN ISR i

RS 5 T BEAS ISR B R
M BRI ZE . W WiR £ %, B
o bR EFEEGE MR IR, HR

HfH

FEAE

bk

N LH b5

46.11

68

26.32

Bhr#s

80.84

46

21.40

R5: PURAMA T OB T R B A 2 22 o i

ANOVA
P B St
Sum of
Bquares df |jean Squal F Sig.
Between G4.654 1 p904.654 49.172 | .000
Within Gro27.004 112 | 140.420
Total 31.658 113
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ZEH. S=0.000<0. 01, ZSteiLa,
PR AR g OG0 1 7 8 e (AR FH B
AT o R S5 204N W0 15 PR 1 A 3t
1481t

# 6: N H-B AW g X0 4 i 4 v

— - | = Py N N
1+1 81 | 97 | 1+4:8/4+1:8 1+4:2 34
1+2 33 | 82 1+1:53 1+1:10 4
1+3 39 |1 79 1+1:48 1+1:10 4
1+4 57 1 91 1+1:31 4+1:2 8
1+5 43 | 86 1+41:43 1+1:9 4
2+1 39 | 83 1+1:46 1+1:4 6
2+2 16 | 58 1+1:39 1+2:21 1
2+3 35 | 72 1+1:28 1+3:9 2
2+4 42 | 84 2+1:17 4+1:3 3
25 23 | 58 2+1:21 2+4:25 1
3+1 54 ] 91 1+1:31 2+1:3 5
3+2 37 ] 68 1+1:25 3+1:11 2
3+3 23 | 67 1+1:30 1+3:8 2
3+4 35 | 75 1+1:31 3+1:13 2
3+5 31 | 77 1+1:32 3+1:9 2
4+1 66 [ 93 1+1:27 3+1:2 11
4+2 30 [ 75 1+1:35 4+1:13 2
4+3 46 | 80 4+1:28 4+1:9 3
4+4 51 ] 80 1+1:16 4+1:10 3
4+5 44 1 92 1+1:21 4+1:5 3

A2 T TR, b A i YR S ok
PR “ 7 MERPRLL S, “ 7 RN
Hlg iy e, PAe%, Jal, “=7 A
RIWWT AR EA R, <007 AR T HIREK
T BRI MIPT e, T AR W
A R BRI, “N” AR L
B 7 Jr AT FEAS b SR 0K A SR L4
“B7 AR BT AR K5 A LA

i ERAT LR, ER A ERA S
s BhWT AR AL A R A e N T oy
Ao NLHIRHIRG 20 MXE A S
IR e 2 203 CRIIE A e 2D 23931
A BRI BRI B E
R EAEA KB EE
N R N TR S N R S saaN
A e SN YA K N S oV N oeh
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XL BIPPHBHAT. bpER e EBH T
FHP+i2 . b+ B, BHAP+BE. B
W 4% 20 3R A5 BT 1 2 BUME > 0 R 1P+
BT LB, Lmigm . PP,
LB B HERE BHOP A BT
BF BHPPHRH . R+, L+ b,
BIP+ B, bp+igm, bp+km, L+
FEF BHAP+ B, BR+RE B+ bR,
FHP+EERE L BHAP+RE e g A —8, N
AU HEH R s 20 BAEK,
BV + BV e 75 5y, BHAV+ BP9 &
BB FE A By e, W K 3 B RTRH
(P AfE LG

F BRI, N THIRARR T >
HOUA, FEAER w52 0 B+ 91, 1 By
A AR, — 5 iR 2 A Y]
L T2 N IER R

SR S A R S B IR B A S AR P
AREARFIT A ELE], BES E s A Y%
BRI LU AR A2 5%, oy —3EA 20
AKE TS N THIRAUR B+ B
%, EATAFEAY Y 34%, witm 171
WLE/KPI 5%, REHE IR 1%,
R BH =+ BRIP4 32 5 1 de b, A 1
%o BHWTaS AL AR ZERIA K, #AE T
BIpLeKF B, RAARRE+BIER £+
FISFR 3 T 8%
3.3 FERBSE R

RO PRI A ST, RN
T H RN BT 2% (1) 7S U R ST BB 3

100 Bt
o DATER s

90 L RN
a0 S
ok e 2N
0| e o
s Py
un e A ]
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EXTREY
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*9: LRGSR MRS

Al LR A R SRS 20T N T HR A . N TH 4 il
3.4 HFRAENFVHFRALAIRR T sig. | N | - Sig. | N.
A3 R N T ER g 2 RN Bh iy 24 2H 1) B AR -0.11 | 0.416 | 68 | .40%% | 0.005 | 46
W S5 R 1 7 R Gt A T AH D 2 s
e TR SR A A i -0.13 | 0.368 | 52 | -0.01 | 0.952 | 35
Correlations BER TR IN ! 0.30 [ 0.106 | 37 | — | — | —
- —— T B 52 1 1) 0.20 [0.123 62| — | — | —
P | AT
HL2577 Pearson Correlat 1 .848*1 SedpEs N | 0.14 | 0.305 | 62 | 0.07 | 0.642 | 42
Sig. (2-tailed) .000 BT A -0.07 | 0.654 | 50 | —0.27 | 0.092 | 39
N 68 68 —
S 5 0.37 | 0.174 | 15 | -0.18 | 0.311 | 33
X4 Pearson Correlat] .848+1 1 DRI
Sig. (2-tailed) .000 BRG] 0.27 | 0.418 | 11 | . 745 0| 22
N 68 68 FERERG 0.34 0.3 | 11 [ .83« 0| 23
**.Correlation is significant at the 0.01 level PR 0.60 | 0.283 | 5| .65% [ 0.001 | 21
e RN NN Wi 5 52 204 | 0 1] 11 | .86k« 0] 23
£8: BT 8 AU A A B SRR A
B R 0.47 | 0.108 | 13 | . 78%x 0 22
Correlations —
HAKE | -0.24 | 0.426 | 13| — | — | —
Y| O -
= F Pearson Correlatio 1 .766*4 H “0.07 [ 0.819 | 13 | —— | —— | —
Sig. (2-tailed) .000 HikgmirzE | 0.44 | 0130 | 13| — | — | —
N 46 46 N N
Al o, 5 EIn%
& T Pearson Correlatig) .766*] 1 iﬂ‘ﬂ J?%%T)L‘ j%IH:\EP‘%/EFDUﬂ e
Sig. (2-tailed) 1000 L5 R0 A o R 0.60, {H
N 6] S0, 283, LA AT BV BEKR, Big

**.Correlation is significant at the 0.01 level

S0 MG R E 0. 848710, 766,
A G IIAE R LT 40, PR B 40 e 45
LR R S A O N T 41 AN
By s AR a0k, B, W R
T DL LLRL AT, 1 A RS SR & i
AT AT — M0 FL TR
3.5 FRRBHAXEERLS T

RO BTN 2R, O AT RERN A U K
S G I A Tl DR 25 5 e AT AR DG AT 15
FZ 9:

s PR RO RS R AT R Y 1% e S A
K, KBRS LB, rTRER T
AFRAD WG B BCEETORHT A, R
TR AP SR REA, I/ 20
PR v AT N S 90 g K i)
DI AR EEANK, IX %02 Pk P 3R AT 5]
N T Hgs U2 — AR, Sl 21
FRIBR N, 0f 7 I R ANEEURR, - DALt gR A
Bz, AP R MR AR IR OR. A
T VNN L A= N e TS S
RIEESEG T AT, RBRATIEEHTAN
B IRRE, AR AHIRI . (HAEX
LIRS, TR TOR LRGN, A5
BT HA 13 A TN T RS, PR
e EAE L, IR A AR T LU B
RIFEARRIEAT 200, WP A
rI4sie.

Bhwr s 4L 7 S RO 7R R
PO AP WriE R G0N SRR
GONE R E MK PONFHLY, BEARREE K
RO, FERIRAG RAUMAS . T SRR
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MRAEE ., BRI Hiair. RERECES
SRR LB E 5 R A AR, DB
FIZI TRERR  JES I ADER . BRERT ) A
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JIT LA ARG B35 IS5 18, PR A )
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ZE LRIk, FENON T ) L A S8 Bl
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b FERIBH P R A

PRI, Bl T F i
WK FEH Lok, AR 3 TR N
BT, B A T H A i ik BH ST bl 2R 3z
B =i 1) LT 22 P VG AR Rk N S R 2N
TOBULYL, FEARE R A B+ B,
Wy 2 40 AR, — 5 PR %
MBI, B2 IR

BRSPS R R YT U S 35 A
9, BT ERGUAT, X R R S
It

FFERERAFAR I R 25 b, N TR
YL A RS S R R G . BT 241
PR STSG F R R R
Wik R . TS R O AR G
4.2 tig

B ~F- R 2 75 SR A 1 1 250 2238 3 &1 BH
SRR bR o 3K R AR D DT 2 mT DU 5 T
SR s — AN AT BB 5L R R A v
A Bl LA Ty R I AT R e S
r g AR R s B R AR e 1, OB T
R R s PR R e 2 1, R T IERR I
RS, X NIRRT K A AR IR 1 45
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Ry H—ATREM IR R Uk BT
LR R yeE S iyl EAIE R VNV a
HI R EOREZ TR R4, JFH R
I BERS S 15t XA Dy i 1 A i K
—EAEER A, PPl TR i s
R, Pl P A B LU A 5, T A
ELRAR I BH AP A0 L7 st LA R A, 7 i ) 25
FREEAT K

N L 75 3R AR B R B A
BhWr s dl, (EARA A HR 2 JLE I RS Al
T AEN T HSAT A AL SEAAR [ (15
GUT S ARMIZRAGUT (1 B R FRATT 255 45
FUY, DASERE R A LR A5 75 R 15 00 ik
ATHEE . N CH RN )L PR 0 R
B (1 Jis DA AT LA AR A )t m A R A
J3 T o AT 1T B AR N T H g R 1 (1
PUIAN AT LU I A AR AR S v, m]
DUl AR A 38, EEtndiRe . JERigess . K
P55 (2004) BIAA N T Hdig (i I 2 3k A
PO ALE, HAT e 5 5 AR AT
Ko MBS EYF, ARG R L) 25y
AT SR o 2 A R N BRI AR
LI, AT RE S e BRI POEIE (1 5.
PN PO S IR AR L, T AR
P AR, AR A T RESRAS A
AAGIE . FTLL, A BB PR AR 75 R
PO 2 AR R BAFrm,
LRl B R R A KRR U oy R P (iU
s TESAAE &RV T H g %
RN AR, TN AS SR i g
Pl B KA

N T )L EE (1 75 R A5 15 D0 A 2 g
H TR B AP R 1Y o B2 R 22 05 T ) 1
2, Beln B i A W 28 AR SRR A AT
e PR R AR RIS T Gy
ZORTAR TR AT B &K
SR B BRSSO BN J5 T AR A
UF T, A AT RESEELA R I EIERAS . B
AR L B A, N T H AR —
EBORBOEHE, LTI POR N T H g
AT BT S A8 IEAE AT SEANHE B A, AR
15 AN PR R SR IX A7 W g B b 1) 4% 1A —
ST 23 ARG S BRI ECR T AR AT I
A AN, BN — R H kK.
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DUTEA T 8 ZE 2 1) 7= 22T T

A Phonetic Study on Plosives of Mandarin Chinese

Abstract The system of Chinese plosives is relatively
simple, showing the contrast between the aspirated and
the unaspirated. Also, there is little interaction between
the syllables, which means that the variants of the
plosives are little observed in Mandarin Chinese. Many
Korean students, nevertheless, have some problems
with natural pronunciation of Chinese plosives. It is
natural that the different phonology system between
two languages is the main reason of these interventions.
But the ploblem is that the description of phonology
system is not enough to help foreign students’ natural
Chinese acquisition. Here, the aim of this paper is the
phonetic experiment on Chinese plosives and
discussion of the differences which could result in
every possible intervention in the point of Korean
students’ view.

It is known that the FO plays a big role in
discriminating Korean 3 plosives, Lenis, Aspirated and
Fortis. Then, we can assume that, as for Korean
students, 4 tones might well influence their recognition
and pronunciation of Mandarin Chinese plosives.
Actually, it is reported that a number of Korean
students have trouble not only in discriminating
between the aspirated and the unaspirated, but in
producing them, especially under the circumstances
varying from high(1,4 tone) and low(2,3 tone) tones.

So it is rather meaningful, at least for the Koran
students, to examine the relationship between VOT
which is the main parameter for the aspiration, and FO
which is varying from 4 tones in Mandarin Chinese.

The experiment has findings below. First, for the u

naspirated plosives, VOT has little relationship with FO,

showing 1.3% difference. But, for the aspirated plos
ives, VOT shows 20% increase according to differe
nt height of FO, which means that 4 tones has signific
ant influence on the aspiration of aspirated plosives. All
these findings are consistent with those from other
languages and with the description of phonology sy
stem. It is natural assumption, then, that the
pronunciation trouble of Korean students is mainly
caused by the unique plosive system of Korean, which
is not offered in this paper. So, the subject treated in

this paper deserves a further study with more extended

and actual data from Korean students.

L 5lE

1. 1 ZEFVOTHIFOMIZE R

1) VOT (Voice Onset Time)

VOT =Bt 43 265 BR BELA A5 iy 7% 5 2 1] R I
6], e LU WA 350 W 2 PRV el R )
L. AN S 28 HAT MR IO VOTHRFE
FEDCTE A 17 B R IR AR R R AL

o

2) Vowel FO

Lisker & Abramson(1967) {EJi%EZEFFFT

e, RBUE T EIEK VOT LR,

SRAMAZ BS99 S W R IR T Xk
TS AT R O ZE ) AN RS

o LUGRIWE SR R IR TR H B ) 2E 52

HEIEN . (Kin 2004, FAil 2004)

1. 2 WF5EMRAr

DUV 1 1) 28 0 e LU SR ) BUAR G
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iE (BAMmIES)
12X (Aspirated) | ANi% (Unaspirated)
/p"/ (p) /p/ (b)
/" (1) /t/(d)
/K (k) /k/ (&)

#* 0) WBEGTRR

HE (A MIEE)

e ANIEA,
% (Lenis) (Aspirjted) fifidr (Fortis)
/b/ (1) /p"/ () /p/ (un)
/d/ (=) /" (&) /t/ (o)
/g/ (1) /K" (=) /k/ (1)

® 2) HIRIET AL

WEAR & 2% LIRS AR W ST, REwE %
AR IR I U495 AT AR — Se R
MR, ANE AR BT S I R I B R R
REBREWTW. N THRIGXFENREE, O
1 BOREBE 135 R A 200 LU 908 FH AE 02
Jitfie W, I RAER LTS
WRIEHII RS Lo, o [ 2 AL H BH S F
LR IARIE IR RN T A . X
T HE R e R R IR IR 2 > DU B
(2R . ik, BRATTEIE FH 528 00 bt
SRALETHANE 5 2 7] 1 2E & RILHFEAE, LA
Ji v LB F06F EATF AT

AR VRSB E SR PTG FE S 1) VOTAT FOSk
JEPHE T Z AR R o X2 LU LA 5T
(— MRS

2. SZEOMPREIRUR 3N
h T SEUIE T 24, 64N ZEE A RE/ph,
p, t" t, k", k/FAANFEREMAA, TTL

W SRR AR5 2006

3 EN24F0h 4 A o

R el 1) 17]
1 /p"/ (p) 1 ‘s
2 2 ‘e’
3 3 ‘L
4 4 REEEN
5 /p/ (b) 1 U
6 2 e
7 3 R’
8 4 R
9 /(1) 1 ‘AT
10 2 “RIR
11 3 GH
12 4 PR
13 /t/(d) 1 ‘BE
14 2 Ll
15 3 EIN
16 4 CRE
17 /Kk"/ (k) 1 e’
18 2 RN
19 3 R
20 4 B
21 /k/ (g) 1 M
22 2 =
23 3 R
24 4 TN

* 3 W

AT Bk E A R AR A DY A7 A
FNIRERAFI IR EH NP S P

Pl | RN | el |

f1 dif | b o 204%
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f2 hyx Jbnt HeEx o 204K
ml zhxb |y bt 5 2048
m2 dzz b b5t 5 201K
* D REN
3. Sk

3. 1 BUA3VOTIY 7

AR S AT I PR 5% & B Ak Adobe Audition
1.5, REEH A5 S5, A751E
SKEGOE 5 T o RAHIARIE 110251z,
RN Ematlab 7.0, JbRtREETSC
R T A S 90 5 [ FE P phonetics]ab.
Mo

KEL VOTI ik, B 5EhRic e B B
HAA EGGA5 5 LI A 8 A5l mE s (1 7
R 5 BB A bR ic 2 1] [ BE 25 5V0T .

o EE e e St Sepesim lwe o e

altix

1) WiE%EF /pha/ M VOT. dhHE%
(release burst) (1) ZF|laryngograph_F
TSRS (2) ZIEEE = VOT
(3)

3. 2 HUSFOR) 5
Mk FOFVER cepstrum5 . 7 EGG E
5 R A R SR SRR E T AR IR .

TDSEe 4 RANS ¢ 00 =0
DTRS e

[t

[ R

2) WiBZEY /pa/ Wt FO. didc
epstrumJy AR TH A 717 Bl sh T i 5 (1) 1
FO

4. LRI E IR

T TR E A B P Exce LR SR BB, il
RGBS, AR AR
i HAG B REWAZL, Exce AR AL
ARG A BRI BE S MR IG £5 R
B, AEIETH VOTEAEAA 7 i34
BN RIR .

ANiER (unaspirated)

20
\% 15
o
o
‘*5 10 avor
55

0

1 2 3 4
tone

3) PUBEANIEIEFH VOT

AT CGE2WMAIBTD 151 VOTF34 30.
92ms, EREAE CHUFERAE) 551071
30. 50ms LSk, £91. 3% n, Wi Z )
Z5 LT8R .

ERIE T RIURAIEIET A —HE
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%5 (aspirated)

120
100
80
60
40 F
20 F

duration (ms)

tone

K 3) PEIESRIESH) VOT

I CE2IR3YE) 1472213, 25ms, =
A U*H%ﬁ4ﬁ)%ﬁ@%rﬁ.ﬂm&‘ﬁﬁ]
P I B 29 20%) LAt B B 3G . X R
5, BRILADE F PSR, %F%*V
OTIfl 2 2 BE mr (g, LRI 2
el

5. &g
ARSI AT B 45 R ER AT 5 T 7T 45 R

EC, BARFMEIRIL . FOX AL ZESE VOT
(s LT, s IS 1) VOTIf A2
TR . AR S — AT, B
J& 322 (R B8RRI RN BSR4 BT K247 %
FERFE,  AEZ0ET7 T B DTk AN D o

%1 H
WA FHE, 1992, (EHHAREY , dbptks
HRAL.

Kim, 2004, Correlation between VOT and FO
in the perception of Korean stops and
affricates, MA thesis, Dept. of Linguistics, S

eoul National University
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PCH F =K B R B 5
A Comparative Study on pitch range

between Chinese and Japanese
& i

Abstract This study compares speaking pitch
range between Chinese! and Japanese?.
Chinese is a tone language with 4 tones which
are explained in 5 high-low level description.
On the other hand, Japanese is a pitch
language with high-low 2 levels. Pitch range
between  Chinese and  Japanese  of
Chinese-Japanese bilinguals are discussed
here.

key words pitch range, bilingual, FO, tone
language, pitch language

1. 5|8

MBI A PSR UFSGE & A s S, 1M
HiERELESFES, MAMESH ST EE40
A 1] 5 1] 2 Ta) A o AR AR SCESR Y
FDCH P AE S S IR A SRR ZE A .

2. WH BRI

T 4 4 A1 41— R L L 3
HERFE o A1 4000 R 51 2
AT S P

21, XiEFEIA

DOE ) 75 R A — NS5 N )
I TE B . S R R AR AR X
SR F 2 75 R R A JBURFAE o 257 i (1A AL T
SR B4R 0 5 A R VAR (P AT 25 o TR RAT
PUFh: BHSE, BHAE, b, . HALE
Fricykkbric &4 = iR E A, & 55, 35,214,

L
2 IR
* R Ak

51,

¥ 1) ma 4G
ma K
mg 5
ma

22. HiEERESR
HiGm & mEE AR —DE A
R B, — Rk Ut A2 E P AN BE T 2 [
(18 = AR A, AR SR AN JE IR A O]
o JUAN AN A A Bl SR B
JUNAEAE R AR, R ORI E &, 17 (1)
2 IS S e R AR AR R A
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	实验程序和过程 话筒：SONY EMC-44B 调音台：BEHRINGER EURORACK UB502 声卡：CREATIVE SOUND BLAST 录音程序：Adobe Audition 1.5 分析程序：MATLAB 7.1.0.246   分析方法      （发音者C发的‘鹿’）    F0的高点值和低点值是用MATLAB来算出来的（参考上面的图表）。把每个词的F0最高值和最低值抽出来，算出来音域高线和低线的平均值。 

	4. 实验结果 
	4.1. 汉语单音节词和日语两个摩拉词 
	4.2. 每个词的音域   下面的图表表示的是汉语的单音节词和日语的两个摩拉词的音域高低幅度，是两位男生的平均值和两位女生的平均值。        男生的高低幅度没有女生的宽。汉语和日语共同之点是两种语言都是HL高低幅度比LH幅度宽。具体地说，‘佐贺（HL）’比‘岐阜（LH）’的高低幅度宽，‘鹿’比‘狼’的幅度宽。音域的高点在汉日两种语言没有明显的差异，但汉语的低点比日语的还低。上面的图表说明日语没有汉语三声的低。 
	4.2.1. 汉日音域对比     下面的图表是汉语单音节音高幅度的平均值和日语两个摩拉词音高幅度的平均值，是两位男生的平均值和两位女生的平均值。             　　男生的Ｆ0高低幅度日语56Hz、汉语65Hz，汉日两种语言之间没有大的差别。虽然音高的高点和低点也汉日之间没有大的差别，但汉语词的音高比日语的低一点。女生的高低幅度比男生的宽得多，日语101Hz、汉语138Hz，汉语的高低幅度比日语的宽。音高的高点汉日都有一样的高度，但低点有差异，女生发的汉语词比日语词低37Hz。 

	4.3. 汉语的双音节词和日语的四个摩拉词 
	4.3.1. 每个词的音域     下面的图表表示的是汉语的双音节词和日语的四个摩拉词的音域高低幅度，是两位男生的平均值和两位女生的平均值。         跟单音节词和两个摩拉词的实验结果一样，女生的高低幅度比男生的宽，而HLLL的高低幅度比LHHH的幅度宽，即词头的下降比上升的宽度大。具体地说，‘埼玉（HLLL）’比‘横滨（LHHH）’的音高幅度宽。‘上海’比‘成都’的幅度宽。汉日两种语言都词头的HL的下降幅度比词头的LH的上升的幅度宽，而高点也下降时的高点比上升时的高点还高。 
	4.3.2. 汉日音域对比    下面的图表是汉语双音节音高幅度的平均值和日语四个摩拉词音高幅度的平均值，是两位男生的平均值和两位女生的平均值。        女生的音域高低幅度比男生的宽而汉语的比日语的宽。汉语的F0高点比日语的高的原因是汉语的四声的高点比日语的词头HL的高点还高，男的高14Hz，女的高17Hz。汉语的F0低线比日语的低的原因是汉语的三声的低点比日语的最低点还低，女的低46Hz。但男生在汉日之间的音域低点没有大的差别。 

	4.4. 小结     对比男生和女生时，女生的音域高低幅 
	4.5. 度比男生宽得多，大约宽一倍。汉语单音节词与日语两个摩拉词之间，音域高点没有大的差别。汉语的四声和日语的HL有相似的作用，不仅幅度宽而且音域高度最高。关于词的长度长的汉语双音节词和日语四个摩拉词，两种语言高低的宽度都比单音节词和两个摩拉词还宽。汉语的高低幅度比日语的宽得多（关于具体的数值，参考下面的两个图表）。                   汉语四声的高点，双音节词比单音节词高，男的变高17Hz，女的变高22Hz。三声的低点，双音节词比单音节词低，女的变低18Hz。 

	5. 结论     从实验结果得出以下三个结论。 1）男女之间的音域高低幅度大约1：2 2）词的长度越长F0范围越大，特别是汉语。 3） 汉语的音域高低幅度比日语宽，词的长度越长其差别越明显。日语没有汉语上声的低，也没有去声的高。  参考文献 




